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THE NATIONAL PHYSICAL LABORATORY, NEW DELHI 
Its Genesis, Organisation, Scope and Function* 


BY 


SIR S. S. BHATNAGAR, F.R.S. 


N 1941, I made known to the Government 
that the combined physical and chemical 
laboratory of which I was then Director was 
wholly inadequate for meeting the needs of 
scientific developments in the new India and 
I placed my recommendations before the then 
Government for an early establishment of a 
National Chemcial and a National Physical 
Leboratory. It took two years for that Govern- 
ment to accept the proposal; and when accept- 
ed the funds allotted for these laboratories were 
to be given spread over four or five years after 


* From a speech delivered on 2!-1-1950 on the 
occasion of the Opening Ceremony of the National 
Physical Laboratory, 


the War. Those who know what skill and 
patience is needed to get any grant from the 
Finance Department will well realise the diffi- 
culties through which we had to _ pass. 
Sir Jeremy Raisman was then Member-in- 
charge of Finance and I told him one day quite 
seriously that India will accuse him of dving 
everything possible to lose the War in the most 
economical manner if he did not help the move- 
ment for encouragement to Science in the 
country! While the attitude of the present 
National Government is certainly more helpful, 
it cannot be said that sufficiently large sums of 
money have been given by the Government to 
develop Indian Science to the stature to which 
she should rise if India is to play her legitimate 
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role as an important free country in the world. 
The rumour that Scientific Research has suffer- 
ed no cuts in the budget is incorrect. We had 
to suffer equally with thie others. 

It was only in 1945 that some funds were 
made available and a planning committee was 
appointed which prepared the initial plans. In 
preparing this plan, I and some members of 
the Planning Committee had the advantage of 
the experience which we gained when we visit- 
ed U.K. and U.S.A. in 1944-45 as guests of 
the U.K. and the U.S.A. Governments res- 
pectively. We made a special study of the new 
designs and equipments in the U.S.A. in such 
laboratories, as the Bell Telephone Companry’s 
Laboratory, the R.C.A. Laboratory, the North- 
Western University Laboratories and the Carne- 
gie Institute in Pittsburg, the M.I.T., the Caltech, 
the Mellon Research Institute and the four 
famous regional laboratories of the U.S.A. 
The plans were placed before Messrs. Master, 
Sathe & Bhuta, famous Bombay architects, who 
have also designed our National Chemical 
Laboratory which was recently opened at 
Poona by the Prime Minister, and these two 
buildings have enhanced their reputation as 
architects of skill and integrity in India. 

The main features of the building are pro- 
vision of air conditioning, flexibility which 
allows a change in the sizes of rooms in steps 
of six feet units at will, a long basement which 
serves as a store as well as a tunnel for pro- 
tected services such as gas, steam, electricity 
and compressed air. These services lie verti- 
cally in every room in the Laboratory without 
winding themselves round the walls and cor- 
ridors thus saving lakhs of rupees and pro- 
viding means of introducing any new service 
lines which may be necessary without having 
to dig into the walls and floors of the rooms. 
We have a temporary workshop which is fair- 
ly good, but a splendid workshop is nearing 
completion and we have selected a Czechoslo- 
vakian expert to be in charge of it. We hope 
to be able to manufacture all kinds of instru- 
ments we need ourselves. We shall be glad 
to help advanced research workers in Univer- 
sities and Governments by giving them the 
guidance of our experts and the use of our 
equipment for anything difficult which ‘they 
cannot make themselves. 


Our enlightened Council of Scientific and 
Industrial Research was alive to the need of a 
suitable Director as without such a man the 
buildings alene might degenerate into a body 
without a_ soul. India has_ distinguish- 
ed herself in Physics and has _ provid- 


ed a majority of Indian Fellows of the 
Royal Society and a Nobel Laureate. I was 
certain that we will not have to go out of the 
country to get an expert to guide the destinies 
of this Laboratory. We selected unanimously 
Dr. K. S. Krishnan, F.R.S., whose fame as a 
physicist transcends the limits of this country. 
In Indian physics the most sensational discovery 
for which Sir C. V. Raman was awarded the 
Nobel-Prize is the Raman Effect. As we all 
know our distinguished Director was most in- 
timately associated with this discovery. He is 
a scholar of eminence and yet his genius does 
not originate in mental eccentricities; its poise and 
depth rest on the solid foundation of innaie 
culture and a balance without which co-ope- 
rative effort in research is an impossibility. 

My pride is, that with the help of our Gov- 
ernment and the people, I have succeeded in 
creating a ladder and in placing a sure-footed 
and tried leader on the firstrun. The first rung of 
a ladder is a place of resting for no one. It 
only holds a man’s foot long enough to enable 
him to put the other somewhat higher and I 
have faith and confidence in our Director’s 
ability to climb up higher and higher till India’s 
National Physical Laboratory reaches that pin- 
nacle of achievement which distinguishes our 
Himalayan peaks from the rest of the moun- 
tains of the world. 

Dr. K. N. Mathur, Assistant Director and 
Officer-in-charge of Planning, has worked with 
extraordinary devotion. Every brick in this 
building claims familiarity with this devoted 
officer. Dr. Mathur combines in him the ex- 
actness of a physicist and the imagination of 
an artist. The country owes him a deep debt 
of gratitude for this noble building. We have 
been old collaborators in the field of magneto- 
chemistry and I wish to congratulate him per- 
sonally for the solid contribution he has made 
to the progress of science in this country. 

The main functions of the Laboratory, name- 
ly, maintenance of fundamental and derived 
standards and Applied & Pure have been fully 
described before. 

The work of the Laboratory will be carried 
in the follownig nine Divisions: — 

(i) Weights and Measures 

(ii) Applied Mechanics & Materials 

(iti) Heat and Power 

(iv) Optics 

Electricity 

(vi) Electronics and Sound 
(vii) Building and Housing Research 
(viii) Hydraulic Research 

(ix) Analytical Chemistry. 
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Besides these nine Divisions in the original 

plan, a tenth Division on Industrial Physics has 
been added to the Laboratory. The National 
Physical Laboratory will give that stimulus to 
the development of industry which in the past 
appears to have been a prerogative of the subject 
of Chemistry. In fact Physics is proving so 
useful to Industry that it seems to have already 
caught up with Chemistry and if Engineering is 
to be classed as applied physics, I venture to 
say that it has already beaten Chemistry. 

One aspect of fundamental research work 

which can hardly be neglected in India is 
that it requires specialised large-scale labora- 
toris. During recent years, and particularly 
during the last world war, organisation of 
scientific work has undergone vast changes. 
Not only does some of the present type of work 
require large-scale specialised organisations 
well outside the scope of university work but 
also expenditure of large sums of money which 
could only be justified if diversified, co-ordinut- 
ed and regulated application and professional 
continuity of work are guaranteed. This is not 
usually possible in the universities where 
teaching and research necessarily go hand in 
hand and are essentially preparatory. Research 
work there is bound to be scrappy, disconti- 
nuous and un-co-ordinated. I may be per- 
mitted to quote here from an article by Dr. Lee 
A. Dubridge who is now President of the 
California Institute of Technology and who 
during the War was Director of the Radiation 
Laboratory at Massachusetts Institute of Tech- 
nology which had such a lot to do with the 
conduct of atomic energy development in the 
U.S.A. Discussing the importance of large 
research laboratories, Dr. Dubridge says “. . . it 
should be clear that independent laboratories 
will have as their major facilities only those 
very large installations which, as far as can 
be foreseen, are beyond what a single university 
could contemplate operating—or which, because 
of shortage of material or funds, not more 
than one or two universities in any area could 
have. So I, for one, look forward with keen 
interest to a great new experiment in physical 


research. Those who long for the old days with . 


lone worker in the damp basement room with 
his wax and string and glass-blowing torch can 
have them. I believe that the essential spirit 
of the old days—freedom of enquiry and time 
for thought—can be obtained even in the pres- 
sure of great new physical and organisational 
techniques”. It is a fact that fundamental re- 
search itself has now become a huge organised 
industry in itself. 

Many problems of industry and even pure 
physics are such as require for their solution 
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the technique of more than one branch of phy- 
sics and sometimes calls for team-work in all 
the branches. A collection of experts in the 
various divisions will make this team-work a 
possibility in this Laboratory. The first expe- 
rience of the success of team-work in science 
was noticed during the War. Its application 
to industry and human progress has still greater 
possibilities. India’s youngmen are full of 
enthusiasm for service and the National Labo- 
ratories provide a fertile field of work for them, 
provided their basic education has been sound 
and distinguished. 

The Council of Scientific and Industrial Re- 
search has several endowments given to it by 
industry. The magnificent gifts of Rs. 11-70 lakhs 
for the National Metallurgical Laboratory and 
Rs. 8-30 lakhs for the National Chemical Labo- 
ratory from the Tata House, Bombay; Rs. 1 lakh 
from Sir Inder Singh of Indian Wire & Steel 
Products for the National Metallurgical Labo- 
ratory; Rs. 15 lakhs from Dr. Alagappa Chettiar; 
Rs. 15 lakhs from the Silk Industry and nume- 
rcus other donations of land and money are 
indicative of a rising conviction: amongst in- 
dustrialists in India that they must help Science. 
The greatest achievement of which the Council 
of Scientific and Industrial Research and the 
Department of Scientific Research can be justly 
proud is that they have succeeded in creating 
enthusiasm amongst young Indian scientists for 
dedication of their lives to research and an 
awakening amongst industrialists that their 
work of service can be helped by science. At 
no time in the history of India was this enthu- 
siasm so great as now and this can be directly 
traced to the keen interest our gifted Prime 
Minister has taken in the progress of Science 
and Technology. His last speech urging upon 
Industrialists to speed up their interest in science 
has evoked Nation-wide interest and we have 
heard from a very distinguished industrialist 
of India in which he promises the utmost help 
from Industrialists in all directions. I veniure 
to say that a great many problems of poverty, 
disease and food can be solved if the scientific 
approach to the solution of these problems is 
followed up. The politician’s method of plotting 
has failed everywhere. Power and Plenty now 
come through Scientific Planning. Planning by 
politicians without Science and Technology de- 
generate into plotting for political power. 

I am glad to say here that these National 
Institutes will not only help industry, agriculture 
and commerce, they will also be of direct help to 
the masses. I have recently prepared a memo- 
randum which I am circulating to all the Direc- 
tors and Officers-in-charge of the National 
Laboratories requesting that they should orga- 
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nise themselves for voluntary service to better 
the lot of villagers in their neighbourhood by 
the aid of science. We have proposed that we 
should select a certain number of villages near 
the seats of our laboratories and visit them in 
teams on Sundays and holidays and help the 
villagers by improving their cottage industries, 
hygiene and sanitation and their general scien- 
‘tific knowledge by popular scientific ta!ks. 
These visits from the eleven national centres 
will be arranged in a regular manner and we 
expect to raise funds for this help ourselves 
without going to the Government. There is 
nothing more infectious than personal contact 
and we hope this simple experiment will enable 
us to take science to the villages. We hope to 
bring into action soon 250 scientists for this 
purpose. 

The participation in this ceremony by our 
respected Governor-General is a proof of Ilis 
Excellency’s abiding interest in science. Al- 
though we have heard that he has decided to 
relinquish his high post, His Excellency will 
always be our Rajaji and continue to occupy 
a-position of honour and respect in our minds. 
The presence of our National Heroes, Pandit 
Jawaharlal Nehru and Sardar Vallabhbhai Patel, 
on this platform augurs well for the success of 
science in India. I recollect with great inte- 
rest the reply I received from Mahatma Gandhi 
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when I sent him two couplets on our National 
Flag. 

The English translation of the lines were :— 

The National Flag is also a symbol of freedom 
and every nation has its own flag, 

The unfurling and waving of which sends 
a thrill of joy through the hearts of the 
pepole, 

Those who are followers of Mahatma Gandhi 
must of course remain peaceful but they 
should remember, 

That underneath every National Flag that 
flies high is a strong rod and staff. 

Mahatmaji’s wit and humour are proverbial. 
He wrote to me to say that he had succeeded in 
creating a National Flag and he left it to the 
scientists to create a rod which will hold the 
flag firmly. 

With your help, Sir, our respected leaders, we 
hop? to create the rod and staff which will hoid 
our flag high. The presence of the greatest Jiv- 
ing Chemist, Sir Robert Robinson, and his dis- 
tinguished wife and the galaxy of foregin scien- 
tists, Condon of the U.S.A., Bernal of U.K., 
Englehardt of the U.S.S.R., Auger of the 
United Nations Organisation, Rydbeck of 
Sweden and others is nothing else but an indi- 
cation of India’s desire to move in unison with 
the rest of the, world at best in the domain of 
science. 


DIRECTORY OF CULTURE COLLECTIONS OF MICRO-ORGANISMS 
MAINTAINED IN INDIA 


NDER the auspices of the Indian National 

Committee on Type Culture Collectoin of 
Micro-organisms, it is proposed to issue a 
Directory of the Culture Collections of Micro- 
organisms maintained at various centres in 
India, including those in possession of indivi- 
dual specialists. In order to make this docu- 
ment authoritative, comprehensive and complete, 
the active co-operation of all microbiologists 
and others interested in type cultures of micro- 
organisms, is earnestly requested. 

You are invited to send in the information 
to the undersigned before 3lst March 1950, 
covering (1) the name of the _ Institution, 
(2) name of the investigator in charge, (3) na- 
ture of the collection, (4) objects of the coliec- 


tion, (5) lines of research, if any, connected with 
the collection, and (6) number of micro-orga- 
nisms classified under (a) viruses, (b) bacteria, 
(c) yeasts, (d) fungi, (e) alge, (f) protozoa, 
and others. 
M. SREENIVASAYA ~ 
Convener, 
Indian National Committee on Type 
Culture Collection of Micro-organisins. 


Section of 

Fermentation Technology, 
Indian Institute of Science, 
Bangalore 3, 

February 22, 1950. 
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PAPYROGRAPHIC* STUDIES IN NITROGEN METABOLISM OF 
MICRO-ORGANISMS 


Part I. A Critical Study of the One-Dimensional Micromethoi of Papyrography 
for the Analysis of Protein Hydrolysates 


V. S. GOVINDARAJAN AND M. SREENIVASAYA 
(Section of Fermentation Technology, Indian Institute of Science, Bangalore) 


N the course of our studies on the nitrogen 
metabolism of micro-organisms in relation 
to their mitotic cycle, we were faced with the 
problem of partitioning the nitrogenous consti- 
tuents of the cell. Two other studies which 
presented the same problem were, (1) the 
amino acid make up of the malarial parasite 
and (2) the biological efficiency of the silk- 
worm as a converter of the feed protein into 
silk protein. 

The choice of the method would naturally be 
influenced by its simplicity, speed and ability 
to deal with micro quantities of the research 
material. Papyrography originated by Consdon, 
et al.,! offers a suitable method and meets most 
of the requirements. But, in view of the acute 
shortage of the essential solvents and develop- 
ing reagents in this country, we have been 
obliged to prefer the one dimensional micio- 
' modification of Rockland and Dunn,? which has 
been shown to be suitable for the analysis of 
amino acids in microgram quantities. 

It was of interest to examine if this method 
could be extended for the detection, separation 
and estimation of amino acids in protein hy- 
drolysates. The scheme entailed a study of (1) 
the choice of more effective solvents securing 
better resolutions of the mixture, (2) the 
standardisation of the experimental condi- 
tions, e.g., quantity of mixture under test, pH, 
temperature and time of experimentation, (3) 
conditions for development of colour with 
ninhydrin and (4) the influence of polypetides, 
sugars and other interfering substances associat- 
ed with hydrolysates of tissues and tissue fluids. 

Experimental._Test tubes with 
0-5 ml. of the solvent mixture for developing 
the chromatogram and filter-paper (Whatmann 
No. 1) strips measuring 135 mm.x15 mm. ta- 
pering to 10 mm. assembled as in Fig. 1 were 
used for all the experiments. Later for ob- 
taining better resolutions of the mixture, flat 


* “ Papyrography,” a suggestive and appropriate 
term proposed by Dent® for partition chromatography 
on filter-paper is used throughout this paper. Also the 
word “ Papyrogtam ” is usel to denote the map after 
developing with ninhydrin of other reagents. 
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bottomed test tubes 8” x 1”, 1 ml. developing 
solvent mixture, and filter-paper strips 180 mm. 
x 20 mm. tapering down to 15 mm. were used. 
Solvent mixtures employed consisted of (1) 
phenol saturated with water,! (2) n-butanol 
Saturated with water and (3) n-butanol saturat- 
ed with aqueous acetic acid.* 

The colour is developed with ninhydrin by 
spraying a solution of the reagent (0:1 per 
cent.) in n-butanol on the filter paper strip 
after developing the chromotogram. 

Different mixtures of pure amino acids, 0:01M 
solutions and casein hydrolysate, 5-10 mgm. ni- 
trogen/ml. have been used in the course of these 
studies. 0-5 to 1:0ul of the solution is delivered by 
means of capillary pipette at a previously mark- 
ed spot (see Fig. 1). Care is taken to secure 
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Fig. Pig. 2A > j Pig. 2¢ 


Fic. 1. Diagram showing strip in position for 
developing. The strip is fixed to the cork stopper by a 
pin, The solvent travels upto the line near the tup, 


Fic, 2 A.—Reproduction of Papyrogam of Casein 
(Acid) hydrolysate developed with phenol in small 
strip. 

Fic, 2B,—Reproduction cf Papyrogram of Casein 
(Acid) hydrolysate developed with #-butanol / acetic 
acid in small strip. 

FiG, 2 C.—Reproduction ef Papyrogram of Casein 
(Acid) hydrolysate developed with #-butanol / acetic 
acid in longer strip, 

(Abbreviations according to Brand and Edsall, !*) 
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a clean circular spot with a diameter not éx- 
ceeding 2 mm. If the solution happens to be 
too dilute, the application of the solution at 
the spot may be repeated after drying out the 
previously applied solution. 

An ascending distance of 125 mm. in the case 
of the small test tube and a distance of 160 inm. 
in the case of the bigger test tube are marked 
and the developing solvent generaliy takes 
about 2-5 hours and 4 hours respeciively to 
attain these heights. After development of the 
column the strips are air dried, sprayed on either 
side with. 0-1% solution of ninhydrin in n-ou- 
tanol and oven dried at 100°C. for 10 minutes 


with a view to develop the colour. The strip. 


is then viewed both by transmitted and reflect- 
ed lights and the coloured areas marked with 
a pencil. 

The R, values! of individual amino acids 
both for phenol and for n-butanol/acetic acid 
were determined’ when run as single amino 
acids ‘apd also when present as simple mixtures 
and ih protein hydrolysates. The R, values of 
a few simple dipeptides have also been deter- 
mined. 

Our experience with phenol has not been very 
satisfactory for the separation of amino acids. 
The solvent is corrosive; the spots become dif- 
fuse and merge into one another. 
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n-Butanol saturated with water is found very 
unsatisfactory since the movement of amino 
acids was found to be very slow. 

n-Butanol saturated with aqueous acetic acid* 
gives a satisfactory separation with a complex 
mixture of amino acids. The spots, while sore 
of them certainly represent composite spots 
of a group of closely related amino acids, were 
discrete and sharply defined. ; 

With 180. mm. strip, better results were- 
obtained. 

Discussion.—Phenol, collidine and such sol- 
vents kave been reported!» previously to de- 
compose partially or fully some of the amino 
acids. As a result of this the spots spread cut, 
a typical example being cystine giving an 
elongated spot with +, values 0.25 to 0.5 
Dent® has suggested the oxidation of cystine to 
cysteic acid by H,O, before development. Pe- 
sides the sensitivity of the ninhydrin reaction 
for some amino acids also decreases.’ Alcohois 
being comparatively inert, they may be expect- 
ed to cause no decomposition and this is borne 
out by our experience. a’ 

The R, values of amino acids are not con-. 
stant and cannot be relied upon for ‘he identi-- 
fication.>-» Various factors influence the move- 
ment of an amino acid in relation to the solvent, 
e.g., slight change in the quality of the solvent 


TABLE I 
R, Values of individual Amino Acids 


So'vent : Phenol 


Solvent: -Butanol/Acetic acid 


Amino Acids 
Authors 


Rockland & 


Authors 
Woiwod** 


Dunn? 
Small strip Long strip 


Alanine 0-62 
Arginine 
Aspartic Acid 
Cystine 
Glutamic Acid 
Glycine 
Histidine 
Isolencine: - 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Prolire 

Scrine 
Threonine, 
Trypt« phane 
Tyrosine 
Valine . . 


0-05 
0-25-0-5 
0-48 
0-89 
0-88 
0-82 
0-83 


O20 


— 


0-34 
0-14 
0-06 
0-45 
0-34 


SOO 


. 


Oa oo aw 


0-5 


ee, 


~ * Calculated from reproduction of Papyrogram of 
~ to be same as ours. 
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or the associated constituent in the mixture, 
the quality of the paper, the degree of satura- 
tion of water in the mobile phase, etc. Many 
of these conditions of experiments can be cun- 
trolled but occassionaily, erratic R, values were 
obtained. 

It is fortunate, however, that the relative 
positions of various amino acids are in the 
same order, irrespective of variations of the 
individual R, values. So with a known mix- 
ture of some amino acids as reference it should 
be possible to identify the constituents of an 
waknown mixture, when run simultaneously. 
Proline, because of its yellow colour and phe- 
nylalanine, because of the bluish purple 
colour with ninhydrin, constitute convenient re- 
ference points. 

Martin!® in a paper to the symposium on 
Chromatography observes that “in two dimen- 
sicnal chromatograms 1 to 2 micrograms of 
amino acids could be detected and in single 
dimensional chromatograms half a microgram 
can, under favourable circumstances, be observ- 
ed”. From a study of the sensit.vity of nin- 
hydrin reaction in papyrography, Pratt and 
Auclair’ finds that 10 of the amino acids stu- 
died could be detected in microgram or less 
quantities, in a two-dimensional run with phe- 
nol and collidine. The sensitivity of the test 
is affected by the spreading of spot that occurs 
in two dimensional run over long hours and 
possible decomposition by developing solvents. 
Hence it could be expected that a short run and 
less reactive solvents would give a compact 
spot and increase sensitivity of the ninhydrin 
reaction. As in all micromethods, the quan- 
tity of the mixture to be used should be small, 
to avoid overloading and freakish development. 
We have been able to confirm the findings of 
Rockland and Dunn? that microgram quanti- 
ties of amino acids could be detected in the 
microadaptation of the -method. Besides we 
have found that the use of n-butanol acetic acid 
gives a more compact spot, thus aiding beiter 
separations and detections in an analysis of 
mixtures. 

Attempts have been made by some ‘*'!!12 
to use other reagents giving colour with spe- 
cific amino acids. We have also used the 
Sakaguchi reagent for arginine, Pauly reagent 
fcr histidine, Ehrlich reagent for tryptopene 
and tyrosinase for tyrosene on filter paper 
strips after development and found them cap- 
able of testing microgram quantities. Other 
specific colour reactions are being tried. 

The use of impregnated paper !3-14 is another 
development which has proved useful in spe- 
cific cases. We are experimenting with papers 
impregnated with starch, silica gel, etc Frzlimi- 
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nary results give promise of better development 
on starch impregnated papers in the form of 
sharp or compact spots though no difference 
could be found in separation. 

Little work has been done on peptides sepa- 
by papyrography. Available pep- 
tides have been studied in the 180 mm. strip 
and the results obtained with leucine, glycine 
and the dipeptides composed of these two are 
given below (See Table). 


Values oF Glycyl-leucine and _Leucyl-glycine 


Vheaol 


n~Butanel / 
*15 Acetic acid 


Authors Consdon, ¢¢ a/. 


Glycyl-l-ucine 
Leucyl-gl )Cine 
L beucine 


* Pheno} with 0- 1% Cageen and by de.cending boun- 
dary m 

With phenol, the leucylglycine occupies the 
lower half of an elongated spot, while leucine 
and glycyl leucine occupy the upper half of the 
spot. With butanol-acetic acid, leucylglycine and 
g-ycyl-leucine occupies the lower half of the 
leucine spot. The two peptides give a brown 
colour first!5,16 and so is discernible from leu- 
cine in mixed spots. The colour of the dipetides 
spot however changes to purple slowly. 

Summary.—A critical study of the micro- 
adaptation of papyrography has been made and 
improvements in the use of n-butanol/acetic 
acid as developing solvent and use of a slightly 
longer strip have been suggested. These’ im- 
provements increase the sensitivity of the 
technique due to minimum decomposition and 
spreading of amino acids. The modified tech- 
nique has been adopted for a routine qualita- 
tive analysis of protein hydrolysates. 

Possibilities of extending and improving this 
technique by use of specific colour reactions 
for some of the amino acids and by use of im- 
pregnated papers with a view to secure better 
separations are discussed. 

We wish to express our grateful thanks to 
the Council of Scientific and Industrial Re- 
search for financing a scheme of which this 
work forms a part. Our thanks are also due to 
the Director, Indian Institute of Science, for his 
kind interest. 
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SCIENCE AND COMMONSENSE* 


is no doubt a highly valued 
body of knowledge doing excelleni service 
in the ordinary day-to-day affairs of life, but 
it cannot be claimed that it is in anyway in- 
fallible. One might say that the progress of 
science and mathematics has to a large extent 
depended on the discovery of the vast regions 
where the laws born of common experience are 
no longer valid, as also through the unearthing 
of the many pitfalls in the process of deductive 
reasoning on which commonsense yenerally de- 
pends, 

There are many laws relating to the motion of 
terrestrial objects which are quite true in the im- 
mediate range and vicinity where we live and 
these are embodied in the Newtonian mecha- 
nics. But these laws break down when they 
are carried over to the region of very small 
bodies such as the electron, whose dimensions 
are of the order of 10-!2cm. (that of our own 
being 102 em. or so) as well as in the region of 
the interstellar spaces where the order of 
reckoning is 10!2 cm. or thereabouts. Thus, 
while it is possible to define the position and 
velocity of a terrestrial object such as an 
aeroplane with sufficient precision so as to be 
able to hit it, we are not able to do the same 
in the case of an object such as the electron 
without introducing an element of uncertainty. 

Similarly, in the field of mathematics, there 
are many examples where the commonsense 
view comprehends only a very limited domain 
of the entire body of truth. For instance, the 
ordinary commutative law: ax b=bx4a, on 
which commensense algebra rests, is not uni- 
versally true, and thus has to make room for 
the noncommutative algebra, wherein ax }b is 
not equal to b x a, but quite different. 

Also, in the case of velocities approaching to 
that of light, the commonsense aspect has been 
found to be so inadequate indeed as to have 
piven rise to the Theory of Relativity. Acccrd- 
ing to this theory, the relative velocity of two 
particles approaching each other, of which the 


* Digest of an Address by Prof. H. J. Bhabha, 
F,R.S., Director, Tata Institute of Fundamental 
Research, Bombay, at the Indian Institute of Science, 
Bangalore, on 14th Feb. 1950. 


velocity of the one is u and that of the other 
is v, is not their sum but may be considerably 
different, depending on how near their veloci- 
ties are to that of light. 

One more instance where the vaiidity of com- 
mon experience breaks down is in the province 
of temperature, where it is well known that all 
our sensations of life are limited to a few degrees 
this way and that of the freezing point of ice. 
But recent experience has shown that below 
this range, phenomena take place which need 
for their comprehension and explanation a 
modification if not also the abandonment of all 
commonsense ideas referring to conductivity, 
resistance, fluidity and so on. To illustrate: We 
all know that a loop of wire in which an elec- 
trict current has somehow been introduced soon 
loses it, by reason of its electrical resistance; 
but, if the same loop be lowered into a bath 
whose temperature is in the vicinity of the ab- 
solute zero, it has been found that the current 
in the wire persists for a very great length of 
time. Obviously enough, the ordinary concep- 
tion of resistance gathered in the temperature 
range of biological experience breaks down 
here. 

The case is quite similar in the region of high 
temperatures also where chemical action is no 
more a mutual exchange of the outer electrons 
but assumes the character of nuclear transfor- 
mation. The reason is pretty obvious; while 
at ordinary temperatures, the energy of chemi- 
cal action is far too small to affect the nuclear 
stability at temperatures near a million degrees 
or so, the kinetic energy of the participants be- 
come comparable to that of the nuclear binding. 
Thus, we have in the latter case a veritable 
transmutation of the elements such as no al- 
chemist might have dreamed of. 

So, it would seem that the laws needed for 
a description of natural processes ere by their 
very nature restricted to the range for which they 
hold good, becoming less and less true as we 
go farther away from that range. Considered 
in this light, commonsense represents only that 
body of knowledge which holds good in the 
range of sizes and dimensions comparable to 
our own, but breaking down for every other. 
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T= use of AIC], and other metallic halides 
in Friedel-Crafts synthesis of aromatic 
compounds is well known. When these cata- 
lysts are added to such monomers as styrene 
and its derivatives, or isobutylene, a very rapid 
polymerization takes place. This polymeriza- 
tion is very sensitive to impurities although the 
well-known inhibitors like hydroquinone or 
oxygen have no effect on it. The molecular 
weight of the resulting polymer is very low and 
unlike addition polymerization it increases with 
the rise of temperature. The fact! that mole- 
cular weight reaches its maximum immediately 
after start, points it to be a chain reaction rather 
than a step reaction. 

The mechanism of such a polymerization is 
quite different from that of a free radical poly- 
merization and the nature of the catalyst is 
indicative of a polar mechanism. The salient 
features of such type of polymerization are dis- 
cussed below: 

The catalytic activity decreases in the series 
BF,,, AlBr;, TiCl,, TiBr,, BCl;, BBr,, and CnCl,. 
There are certain minimum concentrations of 
the catalyst and the monomer below which no 
polymerization takes place. In industry BF, is 
used as the catalyst but in scientific work weak 
cetalysts are used as they are amenable to con- 
trolled conditions. No polymerization takes 
place when thoroughly dried catalysts are 
used2.3; a third component, usually water or a: 
alcohol is required in small amount. 

The monomers in this type of polymerization 
contain in general an electron rich double bond. 
Thus substituents in the following typical mono- 
mers are of the electron releasing type:— (1) 
Styrene, (2) a-Methyl Styrene, (3) Isobutylene, 
(4) Indene, (5) Alkyl Vinyl Ether. 

It follows that monomers like vinyl chloride 
and acrylates which contain electron-attracting 
substituents cannot be polymerized by such cata- 
lysts. 

In contrast to inhibition in free radical poly- 
merizations, steric factors play an important role 
in this type of inhibition. Amines and ethers 
are some of the typical inhibitors. Amines react 
with the catalyst to form a complex compound. 
It has been shown by Brown and Co-workers* 
that dissociation of the above type of complexes 
is governed by steric factors. So, it follows that 
complexes of secondary and tertiary amines with 
the catalyst will be dissociated to a larger ex- 
tent than complexes of primary amines. Thus 
di- and tri-n-butyl amines and dimethyl! aniline 
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are about equally effective inhibitors of styrene 
polymerization while n-butylamine is weaker.5 
This order is however, changed to di-n-buty- 
lamine, tri-n-butylamine, dimethyl aniline and 
n-butyl amine in the polymerization of «-methyl 
styrene for the likely reason that the reaction 
between the free amines and chain propagat- 
ing species (probably a carbonium ion) is also 
subject to steric hindrance. The a-methyl sty- 
rene carbonium ion R-C (CH,;) C,H; is steri- 
cally more hindered than the styrene carbonium 
ion, which explains the difference in the action 
of secondary and tertiary amines. 

As a consequence of the popular nature of these 
polymerizations it is to be expected that di- 
electric constant of the medium strongly in- 
fluences the reaction, a fact that has been 
actually observed in the case of a-methyl 
styrene® and styrene. In the case of styrene, 
reaction rates show a rapid increase where- 
as molecular weight is only slightly affected, 
which indicates that inhibition reaction is 
strongly favoured while termination is depress- 
ed in high dielectric constant media.? 

Eyring and coworkers® suggested that such 
a polymerization proceeds through a dipolar in- 
termediate. It is assumed that catalyst merely 
increases the polarity of the double bond and 
termination is brought about by the snapping 
of the catalyst from the chain and they suggest- 
ed the following mechanism. 


+ 
Initiation: —K +C::C—-K:C:C 
+ 
Propagation: —K: C:C +C::C—> 
Cc; 
E:¢:¢:C: + 


Termination: — K:C:(C: CK 
where K denotes the catalyst. 

This scheme does not account for the findings 
of Polanyi and coworkers?,3.4 that a co-catalyst 
is positively required for starting the reaction. 

It is clear that if catalyst increases the po- 
larity of the olifinic double bond, BF, should 
be a more effective catalyst that the salt 
‘BF,H,O’ in which the electron accepting capa- 
city of BF, is satisfied. This is not the case. 
Moreover the monomolecular termination (also 
postulated by Price®) should be practically un- 
affected by a change in the dielectric constant 


of the medium. George and Wechsler? and. 


others® have very recently shown that termina- 
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tion is depressed by increase of dielectric con- 
stant and all these facts support the mechanisin 
approved by Polanyi and coworkers. 


Initiation: — 
K + H.O—KH.0O 
4. 
KH,0 + CH, = CH—>CH;—-CH+KOH 
! 


R R 
Propagation: — 


+ 
CH; — CH + CH: = CH—> 
| 
R.-- R 
. + 
CH, = CH —_ CH: C-H 
| 
R R 
Termination: — 
oa 
R R R 
CH;~- (CH-CHz2),-1: -CH-CH=CH+K+H.0 
| ! 


R R 

The termination being a reaction betwcen 
oppositely charged ions will be depressed in a 
medium of high dielectric constant. There is a 
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note of caution to be observed in accepting this 
mechanism since we are not dealing with free 
ions but rather with ion pairs or with potential 
ions and the proposed mechanism is yet open 
to criticism. 

Progress in this field of polymer chemistry has 
keen slow mainly because of the sensitivity of 
the reaction to impurities and its high rate in 
absence of solvents. No reliable kinetic inves- 
tigations of such polymerizations have been 
reported as yet. 

1. Williams,  /. Chem. Soc., 1938, 246, 1046; 
ihid., 1940, 775. 2. Evans, A. G., Eolden, D., Plesch, 
P. H., Polaayi, V1, Scianer, H. A., W-i1bderzer, M.A, 
Nature, 1946, 187, 192. 3. Evans. A.G., and Polanyi, M. 
J. Chem, Scc., 1947, 252, 4. Brown, H. C. and co-workers, 
J.A.C.S., 1944, €6, 431-35; 1945, €7, 374-78, 1765; 
1947, €9, 1137. 5. George, J., Mark, H. and Wechsler, 
H.,A.C S.,. meeting, Chicago. 1947. 6. Pepper, D. Cc. 
Nature, 1946, 158, 789. 7. George, J., and Wechsler, H., 
“Unpublished iesults,” Felytechric Inst., of Erooklyn, 
New York. 8. Mulburt, H. M., Herman, R. A,, 
Tobolsky, A. V., and Eyring, H., Ann. NV. Y. Ac Se., 
1943, 44, 371. 9. Price, C. C., Jbid., 1943, 44, 351. 


ADVANCES IN MICROBIOLOGY* 


ICROBIOLOGY has now come of age; s2pa- 

rate Research Institutes for the study of mi- 
crobiology have been founded and the latest 
in the field is the one organized by Professor 
Waksman. The rapidly accumulating weaith of 
fundamental knowledge and the spectacular 
growth of industries based on the discoveries 
made in the field of microbiology, have hasten- 
ed this happy recognition of microbiology as an 
independent and well-defined branch of science. 
Microbiology has, in recent years, invaded the 
fields of - genetics, nutrition and intermediary 
metabolism and micro-organisms have continu- 
ed to provide for fundamental studies a con- 
venient unicellular unit of life of unexpected 
flexibility and resourcefulness. 

It was inevitable that such a rapid!y growing 
and fruitful branch of science should result in 
the birth of the Annual Review of Microbio- 
logy—the third in the lineage of the brilliant 
family of Annual Reviews. 

Seventeen reviews encompassins the mor- 
phological, cytological, genetical, immunclosical, 
pathological, chemotherap-autical, epidermiologi- 
cal, nutritional, biochemical, medical and indus- 
trial facets of microbiology, have been presented 


Annui Keview of Micrrioogy, Vol. 1. Edited by 
Charles F. Clifton, Sidney Rael and H. Albert Berer. 
(Avrual Reviews Inc, Stanford, California), 1947. 
Pp. viit+ 1€4, Prise $ 6.00, 


in the first volume by a group of top-rankinz 
end active workers. Of the 17 contributions, 
thirteen are from the laboratories of the U.S.A., 
three are from England and one is from France. 
The total number of references to literature cit- 
ed in the volume is nearly 2,000. 

Protozoa, fungi, bacteria and viruses are e2!l 
covered. Investigators interested in the various 
aspects of protozoal diseases including malaria 
wil find the four contributions, morphology and 
cytology of protozoa by Wenrich, antigenic va- 
riation in protozoa by Harrison, life cycle of 
malarial parasites by Huff, and the problem cof 
growth factors for protozoa by Lwoff, extremely 
stimulating and suggestive. Those interested in 
nutrition and intermediary metabolism will wel- 
come the contributions of Woods and Gale on 
Bacterial Metabolism and Nitrogen Metabolism. 
Benedict and Langlykke have reviewed the 
evergrowing field of antibiotics, while the im- 
portant acpects of Industrial Fermentations are 
covered by a review by Johnson. The review 
on chemotherapeutic agents by Lourie consti- 
tutes a thought provoking article which will 
serve to stimulate and rationalise chemothera- 
peutical research. These reviews have a much 
wider appeal than what may be apparent from 
the title. By the publication of the new series of 
reviews devoted to microbiology, the Annual 
Reviews Inc. have earned the gratitude of a 
wide circle of investigators. 
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SHIP PROPULSION BY WAVE MOTION 


A NEW method of driving a ship by wave 
motion has been invented by Mr. Sydney 
McCubbin of Black Rock, Melbourne, | by 
utilising power obtained from the sur- 
face waves of the sea. His invention con- 
sists of a loaf or fin of suitable dimensions and 
materials, flexibly attached, or hinged to the 
craft, the free edge moving in a suitable arc. 
A spring tension is provided at, or near the 
hinge. When the unit lies beneath the surface 
at the end of an arm, a forward thrust is créat- 
ed by the combined factors of the rise and fall 
of the water, resistance of the water to the fin, 
and the return action of the fin. 

The angular positions assumed by the leaf are 
proportionate to the pressure applied, to the re- 
sistance of the water, and to the return tension 
of the leaf. 

Mr. McCubbin explains that it is the forward 
thrust which can be utilised to obtain power 
from the surface waves of the sea for the pro- 
pulsion of various forms of water-craft. Single 
or multiple wave units may be attached to 
these craft in such a manner that advantage can 
be taken of the difference of.the relative verti- 
cal or oscillating motion of the sea surface, and 
of the wave unit. The inventor says that his 
observations of a tadpole or a fish when swim- 
ming showed him that the tail did not merely 
move, but it also developed a true wave form. 
This started from the nose and flowed smooth- 
ly with increasing amplitude (not frequency) to 
the end of the tail. 


Model craft the wave propalsion anit, 
The tension at the hinged edgereturns the leaves to 
their.neutral position after being moved in either direc- 
tion by the action of the water. 

Detailed study of the wave form of movement 
showed Mr. McCubbin that the bodies of fish 
of conventional shape assumed the form of a 


full cycle on a horizontal plane. A tadpole af” 


rough estimate assumed the form of a cycle and 
a half, but without special equipment it was 


difficult to judge this accurately. On the other 
hand the wings of a bird covered about a fifth or 
a sixth of a cycle only. The wings of insects 
in most instances had a greater cycle coverage 
than the wings -of birds. 

A special wave-propulsion raft could be de- 
signed to be incorporated in ships’. equipment 
and used to “aid survivors of wrecks. ‘This 
raft would be of conventional construction, ex- 
cept that it would be fitted with special arms, 
carrying at their ends flexibly mounted fins, 
or leaves. These could be so arranged that the 
cscillating motion of the raft; due to the action 
of the waves, would cause the leaves to rise 
and fall. Thus moved from their normal po- 
sition horizontally in the water, the deflection 
of the leaves would impart a forward thrust 
to the raft. 


Pig 241 


Fic. 1 shows the flexible attechment of the boat 
which, by reason of its movements, create- the wave 
form. FIGS. 2 and 3 illvstrate the similarity - of ° the 
wave forms of a fish and a bi d. ‘he wave form from 
the fish’s nose flows with increasing amplitude.to the 
end of its tail. The lird adzpts its wirgs to different 
speeds. by a simple variation of pitch. 

When not in use the leaves could be foided 
along the sides of the raft, where special cavi- 
ties could be provided to receive the moré easily 
damaged members of the unit. 

Mr. McCubbin states that his experiments 
with model boats had also convinced him that 
wave propulsion could be used to illuminate 
marine beacons.. A pear-shaped buoy ballasted 
to float in water could have a number of flexib- 
ly mounted leaves (wave units) arranged hori- 
zontally around and near the top of the buoy, 
but below the surface of the water. When the 
water was agitated the buoy would rotate a 
central spindle (held stationary by a vertical 
vane), and would enable a generator to charge 
self-contained batteries and supply Current to 
the beacon. The beacon could be anchored in 
one spot by a cable attached to the base of the 
stationary vane and anchorage point. 

(By courtesy of the Australian 
High Commissioner in India) 
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PHYSIOLOGY OF HEALTH AND PHYSICAL FITNESS* 


N the course of his presidential address, 

Dr. Kalidas Mitra emphasised the import- 
ance of health, as a natural asset, contributing to 
the prosperity of any country either agricultural 
or industrial. Unfortunately physiological re- 
search had received scant attention and had 
not evolved a satisfactory standard for positive 
health and fitness. Lack of co-ordinated and 
active collaboration among workers in physio- 
logy, hygiene, clinical medicine and public 
health has been responsible for this unhappy 
state of affairs; the clinician being interested in 
cure and the public health worker in prevention of 
disease are both in a position to pose a number 
of problems for the hygienist and the physiolo- 
gist. Another important cause is the racial and 
genetic complexity of the human organism. 
Therefore it is difficult to determine absolutely 
precise health standards for all men. For all 
practical purposes, the health and fitness of an 
individual is the degree of adaptation to rapidly 
changing environments without appreciable loss 
in power of performance, or if* at all the -ate 


* Presidential Address by Dr. Kalidas Mitra, M.B., 
D.P.H., D.T.M. & H., F.N.L., at the Medical and Veteri- 
nary Section, Indian Science Congress, 37th Session, 
Poona, 1950. 


of recovery. A standard of this order would 
go a long way. 

In the last few decades nutrition has been 
taken as an important factor in the creation 
and maintenance of health. From the obser- 
vations derived from the prisoners of war camp 
and other sources, during the recent wars the 
clinical symptoms attributed to mal or :snder- 
nutrition are not uniform in all cases. The 
study of physiology of industrial workers and 
defence personnel of various categories have 
considerably advanced particularly in America 
and the results have largely contributed to the 
welfare and efficiency of the workers and to an 
improvement in the performance of military 
personnel. The author bases the criteria of 
good health on physique, organic efficiency, and 
motor fitness, i.e., alround body development 
and height-weight ratio, muscular power, and 
efficient cardiovascular mechanism, vital capa- 
city and sound condition: of the body fluids, 
particularly blood and its constituents. These 
data should be combined with the findings of 
a thorough clinical examination. The author 
concludes by offering a few suggestions for 
future work. The author who is a public health 
worker has taken some pains to collect data for 
this address. Dr. K. P. MENON. 


PROBLEMS AND PROSPECTS OF INDIAN ANTHROPOLOGY* 


N the course of his presidential address, 
Dr. C. von Furer-Haimendorf emphasised 
‘the need for the co-ordination of anthropolo- 
gical and archzological research in India. He 
indicated how certain geographical conditions in 
this country have made possbile the co-existence 
of diverse cultures from the semi-nomadic: food 
gatherers to the city dwellers. The earlier ci- 
vilizations have avoided conflict with advanced 
civilizations by isolating themselves in refuge 
areas, 
Most of the aboriginal cultures represented 
_ to-day by forest tribes who are given to shiit- 
ing cultivation without the use of the plough 
or wheeled transport could be correlated, ac- 
cording to Dr. Haimendorf, to the early neo- 
lithic civilizations of South East Asia exempli- 
fied by the Brahmagiri stone axe culture and 
characterized by the use of partially or wholly 
polished stone axes with pointed butt and oval 
cross-ection. Here lies the importance of 


* Summary of the Presidential Address to the Section 
of Anthropology and Archxology, Indian Science 
Congress (1949), Poona, 


Dr. Whealer’s excavations at Brammagiri 
which have enabled us to date not only the 
megalithic culture of South India but also the 
preceding neolithic and chaleolithic culture 
strata. Dr. Haimendorf considers that the 
Brahmagiri stone axe people had a culture re- 
lsembling that of the present day aboriginal 
populations of shifting cultivators. He alsuv 
considers that the megalithic builders of South 
India who succeeded them ‘were probably 
Dravidian-speaking peoples established in 
South India late in the first millennium B.C. 

The latter part of his address considers the 
value of anthropology for the solution of the 
socio-economic problems of primitive peoples. 
Social planning for the development of back- 
ward areas should be based on sound anthro- 
pological knowledge which has been useful in 
the rehabilitation and education of the abori- 
ginals of Hyderabad. In conclusion Dr. Hai- 
mendorf said that it was gratifying to find that 
anthropology is being applied to establish better 
racial relations among peoples and to promote 
international goodwill, 
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THE PHOTOSENSITIVITY OF NEON 
LAMPS: THE POSITIVE JOSHI EFFECT 
Om PRAKASH! has reported a 3-14% lowering 
of the “flashing voltage” of the GEC neon lamps 
as a consequence of their irradiation by exter- 
nal light, the effect being greater with blue than 
with green or yellow light. Such a result is to 
be expected from the well-known Joshi effect 
observed in media excited by electrical dis- 
charge. 

Prof. Joshi23 showed (i) that the conducti- 
vity of a gas under discharge is determined in 
part by the excess of the operative potential 
over its threshold value, and (ii) that photo- 
electric emission occurs from an electrode layer 
on irradiation leading to enhanced conductivity. 


A lowering of the threshold potential under pr 


4 


light is thus implied in his theory. As, how- 
ever, electron emission from the  solid-gas 
boundary layer is involved, it follows, that the 
phenomenon will be independent of selective 
light absorption by the gas phase*, and tnat 
the extent of lowering of the threshold poten- 
tial will be in the order of frequenéy of the 
light employed, being determined by the excess 
energy of the incident photon over the work 
function of the layer which is known to be 
small enough to render even visbile light effec- 
tive. 345 

Thus, a lowering of the starting potential due 
to irradiation of the type observed by Om 
Prakash! follows as a primary consequence of 
Joshi’s theory in all systems, unless secondary 
processes, such as, the formation of negative 


- 
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ions, space charge sheath, etc., are superimpos- 
ed on the photoelectric emission. The occur- 
rence of these secondaries leads to the produc- 
tion of the familiar negative Joshi effect, now 
observed in almost all the permanent gases, 
metallic and other vapours, elemental and coni- 
pound.®,’,8 Joshi generalised’ that low excit- 
ing potentials as near the threshold condition, 
should favour the positive effect. This last 
amounting to several hundred per cent. increas- 


ed conductivity under light, and accompanied: 


as is to be anticipated, by a marked lowering 
of the threshold potential, has been observed in 
several systems as hydrogen,!®% air,§11 and 
iodine vapour!? in these Laboratories. It is 
surprising that Om Prakash should have made 
no reference to these findings while describing 
what is but the positive Joshi effect in neon. 
Chemical Laboratories, H. J. ARNIKAR. 
Benares Hindu University, 

December. 22, 1949. 


1. On Prakash, Curr, Sci., 1949, 18, 490. 2. Joshi, 
/bid., 1939, 8, 548, and 1940, 9, 535. 3. —, Presid, 
Address Chem, Sect., Ind. Sci, Cong., 1943. 4, Deo, Prog. 
Ind Acad. Sci., 1949, 29, 23. 5. Tawde jand Gopala- 
krishnan, /éid., 1949, 29,171. € Deshmukh, Jour. 
Chem, Soc., 1947, 24, 211. 7. Prasad, Vature, 1949, 164, 
69. 8, Arnikar, Proc. (nd. Sci. Cong., Phys. Svct., 1949. 
Abs, Nos. 13 and 14, 9, Joshi, Curr. Sci., 1947, 16, 19, 
10. Arnikar and Agashe, Pro. Jud. Sci. Cong., Phys. 
1950, Abs. No. 62. 11. Visvanathan and Rao, 
Pro. Ind. Acad. Sci, 1949, 29, 117, 12, Deshmukh, 
/bid., 1949, 29, 243. 


THE ABSORPTION SPECTRUM OF 
ANISOLE 


Tue ultra-violet absorption spectrum of ani- 
sole consisting of about 150 bands was photo- 
graphed in the region \ 2860—2400. Similar to 
the Sponer-Wollman interpretation of monosub- 
stituted benzenes, this system can be interpreted 
as due to the forbidden A,;->B, electronic tran- 
sition, allowed as a result of the reduction in 
symmetry of the benzene molecule from Dg, 
Cz,» due to the substitution of OCH,. The 
(0, 0) band is located at v 36401. . Bands corres- 
ponding to the Raman frequencies of 264, 505, 
610, 816, 991, 1021, 1066 and 1297 cm—1 were 
identified towards the red end of this band. 
Analysis of the bands lying to the violet end 
led to the identification of the upper state fre- 
quencies of 481,516, 755, 938, 950, and 1261 cm..-! 
Fairly strong bands associated with the 0, 0 as 
well as the other intense bands are interpreted 
as giving the difference frequencies of 36, 56 and 
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128 cm.-! combinations have been found 
between these frequencies and the fundamental, 
and other combination frequencies. 

A full report of the analysis and the assign- 
ment of the frequencies will be published else- 
where. 

Physics Department, 
Andhra University, 

Waltair, 

December 30, 1949. 


K. SREERAMAMURTHY. 


BLACK SAND CONCENTRATES OF 
VIZAGAPATAM COAST 


THE study of the beach sands of the Vizaga- 
patam-Waltair coastal area has been extended 
in the present studies from beyond Waltair to 
Bhimilipatam further north on the coast 
through a distance of about 15 miles. The sea- 
coast is fringed by hill ranges consisting mainly 
of khondalites, intruded by pegmatites and in 
a few places by charnockites. The black sand 
concentrates in this area are far more extensive 
than in the Vizagapatam-Waltair beach area. 
Wide spreads of these occur in different places, 
and attempts were made to rougnly estimate the 
reserves of the black sands now available, to 
a depth of about 5 feet from the surface. The 
dimensions of the black sand concentrates vary 
from place to place, the biggest being abvut 
500 feet by 100 feet with a thickness of 8 
inches. The pits put down in the beach to a 
depth of 5 feet reveal several layers of black 
sands from about an inch to 8 inches in thick- 
ness. 

The beach between MXailasa hill  pro- 
montary to Bhimilipatam can be _ divid- 
ed into three distinct units. The first, 
from the promontary to Erdada village, a 
distance of about 4 miles, comparatively barren 
of black sands; the second, from Endada to 
Dibbalapalem—a distance of 5 miles—with red 
garnetiferous sands predominating, and the third 
and last strip, to Bhimilipatam, where black 
sand concentrates occur in great profusion. It 
has been estimated that the total quantity of 
the black sands in the area is 740,000 cubic 
feet. Of this, in the bulk samples (averaging 
both the richer and poorer concentrates} maz- 
netite is 36%; garnet, 15%; ilmenite, 5-5%; 
monazite, 3%; and zircon is 0-6%. 

In the richer black sand concentrates, how- 
ever, monazite is over 8% and ilmenite, about 
14%. It is quite easy to define along the beach, 
the areas where patches contain richer con- 
centrates of monazite and ilmenite. It has been 
estimated that in sands in this area, there are 
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about 37,000 tons of magnetite, 12,500 tons of 
garnet, 5,700 tons of ilmenite, 3,100 tons of mo- 
nazite and 550 tons of zircon down to a depth 
of about 5 feet from the surface. 

On account of the fluctuations in the beach 
configuration, there is a certain amount of re- 
distribution of the concentrates. Nevertheless, 
the estimates given here are claimed to be con- 
servative and of the right order of magnitude. 
It may be pointed out that annually the streams 
add a considerable amount of black sand con- 
centrates during the monsoon months, which 
are sorted, graded and deposited on the beach. 
The black sand concentrates extend much 
further down to depths and the yield will be 
considerably greater, in case exploitation of 
these rich and important deposits is initiated. 

A detailed paper embodying the results of 
the study will be published elsewhere by one 
of us (B.N.). 
Geology Dept., 
Andhra University, 
Waltair, 

December 24, 1949. 


C. MAHADEVAN. 
B. NATESwARA Rao. 


1, Mahadevan, C., and Sri Ramadas, A., “‘Monazite in 
the Beach Sands of Vizagapatam District,’’ Proc. /nd. 
Acad, of Sci, 1948, 27, 275-78. 2. Mahadevan, C., 
and Sathapathy, N., “ [The Hone of Monazite in the 
Vizagapatam Area,” Curr. Sci, 1918, 17, 297. 


A COMPARISON OF 
MT. ABU TEMPERATURE O83SERVA- 
TIONS RECORDED AT 1700 HRS, I.S.T. 
WITH THE FREE AIR TEMPERATURES 
OVER JODHPUR AT THE SAME LEVEL 


In this note, the Mt. Abu temperatures (and 
also humidities) have been compared with the 
free air temperatures (and humidities) reccrd- 
ed over Jodhpur. The comparison, although 
not very precise on account of the stations not 
being quite close to each other (distance 115 
miles*) and the observations not being exactly 
synchronous, gives a fairly good idea of the 
corrections to be applied. 

Free air values of dry bulb temperatures at 
Jodhpur corresponding to the level of Mt. Abu, 
i.e., 1-2 km. above sea level, were picked up 
from the daily tephigrams prepared from the 
radio-sonde ascents made at about 2000 hrs. 
These were directly compared with the Mt. Abu 
1700 hrs. observations, no correction being ap- 
plied for the time interval between the two 
sets of observations as it was never more than 
4 hours and as the diurnal change in the free 
air at 1 km. above ground is negligible. 


The frequency distribution of seasonal diff>- 
rences of free air and mountain temperatures 
has been shown in Fig, 1. 
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It will be seen that:— 

(a) each of the frequency curves has a sharp 
peak indicating thereby that the differences are 
mainly and closely distributed round the mean 
value and are not scattered haphazardly, 

and, (b) the number of observations is fair- 
ly large and well distributed throughout the 
year. 
Wet bulb temperatures and relative humidi- 
ties were also compared in the same maine 
as the dry bulb temperatures. 

The results have been shown graphically 
_s with that of dry bulb temperatures in 
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The mountain is warmer than the free air 
except in the monsoon months. This result: is 
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opposed to that found in the case of Cherat- 
Peshawar comparison! as the latter was in res- 
pect of 0800 hrs. in the morning. The wet bulb 
temperatures are higher over the moun‘ain 
throughout the year more so during the post- 
monsoon and winter period. The relative hu- 
midities are also higher over the mountain 
throughout the year, the differences being less 
during summer. 

Conclusions: 

The following conclusions may be drawn 
from the results:—(i) To reduce the Mt. Abu 
afternoon temperatures to free air temperatures, 
it is necessary to apply a corection of — 5° F. 
in winter, —3°F. in premonsoon,+1-5°F. in 
monsoon and —1:5°F. in the post-monsoon 
period, + 

(ii) For wet bulb temperatures an approxi- 
mate correction of — 7° F. may be applied during 
the period of October to March, of —4-5°F. 
during pre-monsoon period and .-2-5°F. dur- 
ing the monsoon period, 

(iti) For relative hutiidities a correction cf 
— 15% may be applied: throughout the year ex- 
cept during the pre-monsoon period when a 
correction of only —5% is necessary. 
Regional Met. Centre, K. L. BuartA. 
New Delhi, 

January 31, 1950. 

* This is rather high as compared with the distance 
of 30 miles in the case of Cherat-Peshawar comparison 
by the author.! .However, it is much less than ‘the 
distance (of more than 250 miles) in the case of Simla 
Agra comparison by Harwood.? 

+ The year has been divided into four seasons as 


follows 

(1) Winter—December to March. 

(2) Pre-monsoon (summer)—April to June. 

(3) Monson—July to September. 

(4) Post-monsoon—October and November. 
1 Bhatia, K.-L., Dept , Sc. Notes, No. 116. 
2. Harwood W. A., Wem. Met, Dept., 24, Pt. 6. 182. 


STUDIES ON THE REDUCING 
SUBSTANCES OF SEMEN 
Part III. Fructolysis in Buffalo Semen and 
the Relation of Fructose Content of Semen to 
the Volume of Ejaculate and Sperm 
Concentration 


IN connection with artificial insemination car- 
ried out with Luffaloes, it was experienced that 
their semen does not keep as well as bull semen 
in pveservatives like Egg-Yolk-Citrate and Egg- 
Yolk-Phosphate used for the latter; subsequent 
studies show that it has a high percentage of 
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non-fructose reducing substances compared to 
goat, sheep or bull semen. An investigation 
was, therefore, started to study the chemistry 
of buffalo semen with a view ultimately to de- 
velop suitable media for its preservation. In 
this communication is reported the rate of uti- 
lisation of the sperm metabolite, i.e., fructose 
present in ejaculated semen and its relation to 
sperm concentration/unit velume (‘Table I), 
and the relation of the fructose and sperm con- 
centration to total volume semen (Table II). 


TasBLeE I 


Sperm concentration 
(million/ml. ) Fructose Fructol ysis 


(mg./100 ml.) (in 3 hours) 


Range Mean 
1015#+350° 25-3 %+2-1 
30 > 
737+16+1 855435 39+3%43-0 
4 
= 1149 +26+1 729460 59:4%45-8 
* Number of observations. 
TABLE II 
Volume (ml.) 
Rarge Mean consent Cag.) (million) 
0-$440-03 6-4440-65 693 
18 
1-2740-08  10-90+0-68 924 
21 
1-51-2-00 1-77£0+10 15-67+0-48 1227 
*(15) 
2-2040-12 20-75 +2-1y ‘650 
2-51-3-00 278 £0-12 25-5842-50 1686 
*(12) 
3-01-6-90 4+22+0-06 39+-42+2-87 2955 
*(21) 


* Number of observations. 


The results show that the relations of (a) 
sperm concentration/unit volume to fructolysis 


’ and (b) volume of ejaculated semen to the con- 


centration of fructose are linear, similar to 
those in the ram and the goat. Also, fructose 
concentration in all the three species has been 
found to be inversely related to sperm concen- 
tration. 

Our thanks are due to Dr. S. Datta, Director, 
Indian Vaterinary Research Institute, for his 
continued interest in the work. 

A. Roy. 

S. BHATTACHARYA. 
S. N. 
P. BHATTACHARYA, 


Animal Genetics Section, 
Ind. Vet. Res. Institute, 
Izatnagar., 

December 20, 1949. 
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THE TWIN LAWS OF THE 
PLAGIOCLASE FELSPARS OF 
CHARNOCKITES 
Tue plagioclase felspars occurring in the rock 
types of the “Charnockite series” collected 
from various Charnockitic areas in India, from 
Nilgiris in the South to Orissa in the North, 
were examined by the Fedorow method, as 


expounded by Prof. Dr. Max Reinhard? 84. 


felspar grains from 34 rock sections were deter- 
mined. The twin laws showed the following 
: 
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province, except that the Carlsbad law and 
the Albite-Carlsbad, so often noted in the Effu- 
sive rocks and some Plutonic rocks, are typi- 
cally absent here. These two laws, however, 
are found in the pigeonite-metadolerite dykes 
associated with the Charnockites.6 But the 
mineral composition and textural characters of 
these dykes are very different from the rest 
of the Charnockite series. All the types of 
twin laws, here recorded, normal, parallel and 
complex, are represented in the Norites. (010) 
as twinning plane is more common in feed Char- 


Normal law 


Parallel law 


Complex law 


Nature of 
Plagioclase 


Percentage 
of Anorthite 
Albite 
Baveno right 
Baveno left 
Carlsbad 


Manebach 


Acline 


Manehach-Ala 


Rock types as 
described by Holland 


Pericline 
Ala 
Albite-Ala 
Albite 
Carlsbad 


Oligoclase .. 15-25% .. 


Acid charnockites 


Oligoclase to 


Andesine . 25-35% 9 1 


Gneisses 


Andesine .. 35-50% 20 


16 Intermediate Charnoc- 
kites, Gneisses, Norites, 
Granuliie-, Amphibolites 


Labradorite 50-70% 6 2 2 


ee 1 N orites 


Bytownite 70-90% 1 


1 oe Basic Charnockites 


3 


Total of laws 36 


39 =54% 


Percentage 


23=32% 


10=14% 


The accuracy of the above determinations 
was checked by four methods:—(1) by com- 
“paring the angles measured hetween the optic 
axial planes of two individuais of a grain, with 
the values recorded by Dupare and Reinhard,” 
for the various twin laws; (2) by comparing the 
angles a,, az By fe 72 With the values of 
Kohler,3 (3) by constructing the extinction 
angles by the Biot-Fresnel law, from the optical 
data and cleavage directions measured on the 
Fedorow stage, and comparing these angles 
with the values of Dupare and Reinhard,? and 
(4) by constructing the poles of the twin axes 
by Nikitiris’ and Berek’s methods* to distin- 
guish normal from parallel and complex laws. 
The Albite-ala law is highly developed in the 
felspars, which are intermediate in composition 
between oligoclase and andesine, as noted by 
Dr. Coulson.6 The largest proportion (36 out 
of 72) of the grains determined is andesine, 
and the two laws—Albite and Pericline=Acline 
are about of equal frequency in this plagioclase. 
No twin law is distinctive of the Charnockitic 


nockite series than (001). In 46 instances, 
(010) is the twinning plane and in 26 instances 
(001) is the twinning plane. The width of the 
albite lamella measured from oligoclase to 
bytownite, in this series, generally accords with 
the theoretical deductions of Donnay.? 

On the basis of the plagioclases determined, 
the Charnockites can be divided into tiie Acid 
group with oligoclase to andesine (25 to 
35% An.), and the Intermediate group with 
andesine (35 to 50% An). The gneisses cor- 
respond to these Acid and Intermediate divi- 
sions. The Norites are of two types:—i1) with 
andesine (40-50% An) and (2) with labradorite 
to bytowinte. The hypersthene granulites and 
amphibolites have andesine (40-50% An). 

The Charnockite felspars follow the Deep 
Temperature optics of Tertsch.* A _ collective 
diagram of the (010) poles does not show the 
wide “strewing” noted in effusive rocks. A 
amphibolites have andesine (40-50% An). 

My grateful thanks are due to Prof. Dr. Max 
Reinhard, and especially to his assistants, 
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Drs. O. Griitter and E. Wenk, under whuse 
direction this work was carried out. 

The Mineralogical Institute, 
University of Basel, 

Basel, 

Switzerland, 

December 27, 1949. 


P. R. J. Naru. 


1, Reinhard, M., Uvizersal Drehtischmethoden, Basel, 
1931. 2. Daparc et M. Reinhard, “La determination 
‘des plagioclases dans les coup2s mince,” noires de 
la Secivte dz physique et @histnre de Genéve, 1924, 
40, Fascicule 1, 23, and 111-14. 3. Kéhler, A., ‘* Die 
Abpangigkeit der Plagioklasoptik von vorangegangenen, 
Warmerverhalten,” Win. Pet. Mitt, 1942, 53, 42. 4. 
Berek, M., mit der 
Universa'd ehtischnthod:n, Berlin, 1924, pp. 73-76. 5. 
Coulson, A, L., ‘“‘ The Albite Ala B twinning of plagio- 
clase felspars in certain aci liz ro>*xs fron Sirohi State, 
Rajputana, Re. G.S./., 1932, 65, 173-84. 6. Naidu, 
P. R. J., ‘* Pigeonite in the Abnormal dolerite dykes of 
Charnockitic areas in Mysore,”’ Curr. Sci., April 1943, 12, 
No. 4, 114-15. 7. Donnay, J. D. H., “* Wilth of albite- 
twinning lamelle,” Amevican 194), 25, 
578-86. 8. Tertsch, H., ‘“ Zar Hochtemperaturoptik 
basischer Plagioclase,” Win. Pet. Witt., 19-42, 54, 206. 


STUDIES ON THE REDUCING 
SUBSTANCES OF SEMEN 
Part II—Relation of Sperm Concentration 
and Semen Volume to Fructose Content 
Fructolysis and Methylene-blue 
TimeRedction 
In continuation of our previous communication! 
on the total reducing substances, fructose and 
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ascorbic acid present in the semen of buffalo- 
bulls, rams and goats, we report here the rela- 
tion of the various seminal characteristics in 
healthy rams to sperm concentration/m!. 
(Table I). Their relation to total volume and 
total number of spermatozoa/ejaculate is pre- 
sented in Table II. 


Table I shows that the rate of fructolysis is 
linearly related to sperm concentration/ml.; 
also that with the increase of sperm concentra- 
tion, the fructose content in the ejaculated 
semen as well as the methylene-blue reduction 
time decrease. The relationship between the 
rate of fructolysis and total sperm/ejaculate 
(Table II), is practically linear upto a concen- 
tration of 3,500 millions. Beyond that range, 
however, the rate of fructolysis begins to de- 
cline, being due, not to the dilution of sperm 
concentration/unit volume, but to the higher 
concentration of fructose present. The time 
taken to reduce methylene-blue declines in a 
linear fashion when the concentration of sper- 
matozoa is between 683-2,394 million/ejacu- 
late; thereafter the decline is very gradual. But 
when reduction time is considered in relation 
to total volume, it has been observed that the 
methylene-blue reduction time progressively 
declines when the volume ofthe ejaculate is from 
0-25 ml. to 1-0 ml. The fructose content has 
been found to bear a linear relation to the total 
volume. 


The various seminal characteristics of the 
eleven rams used in the trials are presented in 
Table III. The figures represent the average 


TABLE I 
Sperm concentration (million/ml.) 
Fructose Fructolysis MBRT 
" m (mg./100m1.) (in 15 minutes) (minutes) 
ange ean 
1522+30 818+30 33-3% 41-97 35-2+2-39 
74 
1198 +18 773434 38-8% 42-52 22-3+2-57 
— 2627+18 726 + 27 41-2% 42-14 20-1+2-19 
5A 
3i81+34 633 + 28 54-9%+3-70 13-7+1+44 
A 
3666+ 18 651+34 59-294 +3-59 12-7+1-01 
50 
4499 4156 +26 633 +35 68-5%+4-36 12-9+2-29 
32) 
4679+31 580 +56 75+1%+6-27 8-7+3-18 
19 
5010 & 5271489 413433 90-9%+4-28 7-6+1-64 
ahove 
*(14) 


* No. of ol-servations 
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TABLE II 


Mean 


Average total 


Total 
Fractose Fructolysis ins.) 


(mg-) Volume Sperm 
(mi.) (million) 


Total volume 


Total sperm per ejaculate 
(million) 


4000 & above 4902 


27-5 
16-6 
14-3 
19-6 
34-0 
22-1 
12-9 
10-9 

9-1 


3S 


TABLE III 


Animal number 


1 4 
Total volume (ml.) +» 0-68 0-70 


765 515 
47-7 77 


22-8 
2567 3392 


Fructose (mg./100 ml.) 741 
Fructolysis in 15 minutes 59-1 
(per cent) 
MBRT (min: tes) 10-2 
rm concentration 3542 
(million/ml.) 


8 9 10 ll 
0-63 0-94 0-47 0-688 
838 700 485 774 
40-5 65-3 75+2 47-9 


25-1 12-3 19-9 19+7 
2677 «3235 2657 2546 


values of estimations carried out during 5 
months. 

The figures reveal interesting individual va- 
riations in the various .seminal characteristics. 
The fructose content is low in some anima!s, 
although the volume of the ejaculate is high. 
Animal 5 is a typical example. The rate of 
fructolysis is much higher in the samples with 
low fructose content. 

Grateful acknowledgement is made to Dr. S. 
Datta, Director, Indian Veterinary Research 
Institute, for his kind interest in the work. 

A. Roy. 
Animal Genetics Section, S. BHATTACHARYA. 
Ind. Vet. Res. Institute, S. N. LUKTUKE. 
Izatnagar, P. BHATTACHARYA. 


December 20, 1949. 


1. Roy, A., Karnik, Y.R., Luktuke, S.N., Bhat- 
tacharya, S., and Bhattacharya, P., Proc. of the 37th 
Session of the Ind. Sci. Congress (in press), 1950. 


THE MICROBIOLOGY OF INDIGENOUS 
PICKLES AND PRESERVES 

THe growing interest in the preservation of 
focdstuffs has inspired us to a systematic study 
of the organisms associated with Indian pickles 
and other preserves, prepared by indigenous 
methods. The results are summarized below. 

The 102 samples (made from mangoes, gua- 
vas, lemons and other fruits and vegetables) 


consisted of 13 jams, 3 jellies, 10 morabbas, 23 
sweet pickles, 10 sour pickles, 31pungent pickles 
and the rest unclassified. Particular attention was 
paid to the study of proteolytic, amylolytic lipoly- 
tic, saccharolytic and cellulolytic activities of the 
enzymes involved and the interrelationships that 
existed among the species were also studied. 
Metabolic products of all the moulds isolated 
were tested for their antibiotic or the other ac- 
tivities with a view to understand their preser- 
vative or other influences. Systematic investi- 
gations carried out in this connection indicate 
that some of the tested condiments can indeed 
be used as harmless preservatives. 

The microbiological analyses resulted in the 
isolation of 292 bacteria, 13 species of yeasts 
(Saccharomyces 5, Schizosaccharomyces 2, To- 
rulee 4 and Pichia 2), 2 species of Actinomyces 
and 70 moulds (54 in vegetative form and 16 in 
sporulated state). The following orgariisms or 
their varients were identified:—B. subtilis, B. 
p2buli, B. laterosporus, B. lautus, B. mycoides, 
B. terminalis, B. coha@rens, B. esterificans, B. 
circulans, B. platus, B. supraresistens, B. ama- 
rus, B. tritus, B. repens, B. novus, B. mesente- 
ricus, B. granularis, some unidentified members 
of Brevis and Circulans groups of zrobic meso- 
philic bacilli, M. flavus, M. luteus, M. rosaceus, 
M. varians, M. ochraceus, M. epidermidis, M. 
conglomeratus, M. wurece, M. freudenrechn, 
Serratia marcescens, E. coli, Actinomyces lip- 
manni, Actinomyces griseus, some species of 


53 
Range 
 0+25-0-50 0-41 53-3% 91. 
0-51-0-75 0-63 14-2% 2073 
0+76-1-00 0+89 14+3% 3152 
1-01 & above 1-16 58-6% pe 3683 # 
0-1000 683 40-9% 0.43 
1001-2000 1415 62-7% 0-61 
2001-3000 2394 79-6% 0-73 
3001-4000 3471 81-1% 0-90 A 
5 6 7 ae 
0-60 0-61 0-52 poet 
477 351 659 697 
11-3 8-3 24-1 40-9 
a 
= 
| 
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Acetobactor, unidentified species of Sacch- 
dromyces, Torule, Pichia, Schizosaocha- 
romyces, Aspergillus, Pachytrichum, Penicil- 
lium, Syncephalis, Catenularia, Prophytroma, 
Syncephalustrum and Thamnidium. 

A detailed account of these studies will be 
published elsewhere. 
Microbiology Dept., 
St. Xavier’s College, 
Bombay,. 

December 7, 1949. 


Mapuu RAGHUNATH. 
J. V. Buar. 


ANTIBIOTIC PRINCIPLES FROM 
MORINGA PTERYGOSPERMA 
Two antibiotically active fractions have 
been isolated from “pterygospermin” of 


TABLE 
3-8 gms. of Crude oil (35 lbs. 


Science 

The material could however. be conveniently 
fractioned in high vacum without appreciable 
loss in activity (Table I). 

Fractions 4 and 5 possess very penetraiing 
smell. They do not give any reactions of thiols 
nor their solutions show any fluorescence in the 
ultraviolet light. Detailed studies of these frac- 
tions are in progress, 


Antibiotic Section, P. A. Kurup. 

Dept. of Biochemistry, P. L. NARASIMHA mm: 
Ind. Institute of Sci., 

Bangalore, 

December 13, 1949. 


1. Rao, R., et J. Med. Kes., 


I 
of at 10-* mm, 


1949, 37, (2), 159. 


Temp. of Micro-afialysisTt Activity against 
ec. 
H N S. aureus Ey coli 
% 

1 36-40 98-6 inactive inactive 

2 60-4 47°0 do do 

3 94-5 5N+4 do do 

4 125-8 75+8 69°85 7-03 6-40 12-61 Lin 2x105 Lin 2x10° 
6-44 

5 140-1 212-2 65-00 5-29 7-17 20-46 lin4x105  1in4x19° 
6-94 20-32 to 5x105 to5x105 

6 Residue 3-0 gm. inactive inactive 


* Fractions 1 to 5 are colourless mobile liquids. 


Raghunandana Rao, et al.! which has been 
found to be heterogeneous. The antibiotic po- 
tency of the crude preparation as assayed 
against S. aureus, was found to vary largely 
with the age of the plant, and to a certain ex- 
tent with the season of collection of roo‘s. 
Complete inhibition was observed at dilutions 
varying from 1 in 40,000 to 1 in 75,000 with 
different samples. 


Chromatographic methods of fractionation 
employing adsorbents, viz., charcoal, sugar, tri- 
calcium phosphate, etc., led only to a partial 
success. With tricalcium phosphate, 240 még. 
of crude oil gave (1) 60 mg. of a pale yellow 
oil from the filtrate (active 1 in 60,000 against 
S. aureus) and (2) a reddish brown oil (170 
mg.) recovered from the adsorbate by elution 
with acetone, which was active only in 1 in 
20,000, 


t By Dr. G. Weiler, Oxford. 


LORENTZ-LORENZ EXPRESSION 
AS AN ANALYTICAL CONSTANT 
FOR OILS AND FATS 
Tue importance of refractive index measure- 
ments in the analysis of oils and fats is well 
recognised, but no single property is sutficient 
to establish the purity of any sample; the rea- 
son, of course, is that all natural oils and fats 
are mixtures, the composition. of .which varies 
within fairly wide limits, as'a. result of which 
the permitted analytical standard for any par- 
ticular oil or fat also varies over a wide range. 
By making use of the Lorentz-Lorenz for- 
mula: n?-1 
n?+2 D 
which takes into account two specific properties 
namely refractive index and density, it was 
thought the limits of the standard could be 
brought to a narrower range, and further that 
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TABLE [ 
Analytical Data for Mustard Oil 


Specific refraction 
D 


Sample No. at 40°C. LV. 


50-45 99-1 172-3 1-46555 0-90384 0-+30618 


2 60-85 102- 172-8 1-46645 0-90542 0-30612 

3 60-05 1-1 170-5 1-46595 0-90394 0-30621 

4 59-35 105-0 172+7 1-4655 0-90425 0-30605 

5 59-75 102-9 175-4 1-4658 0-90470 0-30605 

6 59-95 104-9 175-0 1-4659 0-99539 0:30586 

7 59-85 104-3 173-0 1-4658 0+ 90527 0-30584 

8 60-65 105-7 172-9 1-4663 0-90560 0-30589 

9 59-15 100-3 171-9 1+ 4654 0+90447 0-30581 

10 59-85 104-2 173-5 1.4658 0-90490 0-30597 
Accepted 58-5 to 96 to 169 to 0-30581 Minimum 
Standard 60°5 08 176 0+30621 Maximum 


PEGA 0-30600 Average 


(Samples 1 to 4 were prepared in the laboratory from different varieties of seeds, while 5to 10 were 
bazar samples which were certified as genuine. 
The mean value for the Lorentz-Lorenz formule is 0-30600, and the maximum ceviation is +0-0002. 
TABLE II 
Analytical Data for Groundnut Oil 


Specific Refraction 


Sample No. B.R,at40°C. LV. S.V. Density (D) 


1 56-25 94-5 189-4 1 -4634 +90S80 0-30330 
2 55-15 92-0 189-3 1-4627 *9)779 0-3330 
3 56-25 95-46 190-8 1-4634 *90895 0-30323 
94-5 189-5 0-30332 


Accepted 92 to 189 to ; 0-30323 Minimum 
Standard 57+5 101 195 : 0-30332 Maxi num 


The meximum value for specific refraction of mustard oil in Tale I is 0-39621 wiile the minimum is 
0-30581, while the range of values tor ground nut oil is very ma:a narrower ...... 0+3)332 and 0-30323. 
TABLE III 
(In order to explore the possibility of its use in detecting adulteration, various mixtures were 
made and the constants determined which eregiven in Table III. ) 


Specific Refraction Calculated 


B. R.at Refr. Index Density Average 
Mostard oil 40° C. I. V. (n) (D) -1 a1 
w+3 D 1% 


Pure 59-85 104-2 173-5 +4658 -99490_ 0-30597 
+5% ground- 59-65 103-6 173-8 1-4657 +9052 0-30583 0-009028 
nut oil 
+10% 59-45 103-3 174-9 1-46555 +9053 0-30569 0-000928 
+15% 49.2 102-3 175-3 1-4654 *90550 0-39553 0-000292 
+20% 59-05 102-3 176-1 1 4653 *90586 0+30536 0-0090305 
+30% 58-7 101-2 178-1 1- 46505 -90599 0-30517 0.000027 


1-46482 + 90655 0-30485 0-000028 


58+5 to 
$0°5 


standardfor oil 


3 
; 
* 
| 
= 
< 
— . 
Accepted 96 to 1'9 to 
108 176 


expression must await the collection of data for 
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TaBLe IV 
(Table IV shows the observed specific refraction for various mixtures and the calculated one “> 
for the same mixtures making use of average 0-0000283 decrease for 1% groundnut oil.) cit 
thi 
Observed Calculated om 
Sample Sp. Refraction Sp. Refraction Difference mi 
ou 
Genuine Mustard oil 0-304597 
+ 5% Ground nut oil 0- 30583 0+30583 Nil 
+10% Ground nut oil 0-20569 0-?0569 Nil ex 
+15% Ground nut oil 0-30553 0-30555 + 0-00902 tio 
+20% Ground nut oil 0-30536 0-30541 +0- 00005 Su 
+30% Ground nut oil 0+30577 0-30573 +0-00004 aci 
+40% Ground nut oil 0+ 30485 0-30485 Nil 
cor 
a quantitative relationship might exist between 4 very much larger number of samples from en 
this constant and the concentration of the adul- different sources. be 
terant. Both these expectations were realised M. R. Nayar. ] 
in the specific cases examined, but obviously Chemistry Department, S. C. Roy, we 
more data are required before the limits of Lucknow University, and R. S. SRIVASTAVA. ser 
standard can be prescribed for general adoption. Public Analyst Department, dos 

In Tables I and II are listed the relevant ana- U.P. Government, Lucknow, mil 

lytical data for two oils, namely mustard and January 7, 1950. of 
_ groundnut, the latter being a common adulte- ed 
rant in the former. Readings for B.R. and STUDIES IN HOST-PARASITE RE- 
density were taken at 40° C. or corrected to this 
: LATIONSHIP IN UNTREATED CHICKS 
temperature. B.R.: butyro-refractometer read- INFECTED WITH P. GALLINACEUM 

ing; I.V.: iodine value; S.V.: saponification R 
value). RoEHt! used P. relictum infections in the canary 

A comparison of the figures in Table IV of for a quantitative evaluation of plasmodicidal 
observed and calculated values shows that the activity of drugs. Several ante metheds have ~ 
law of additivity is satisfactorily observed im- ‘ince been elaborated by others for a prelimi- 2 
plying that a known adulterant can be quanti- nary screening of potential synthetic antimala- . 
tatively estimated. rial drugs.2, An inherent drawback in the use 

The applicability of this ciple in detect- of avian malaria is that the hos? ard the species re 

prin es of the parasite are diiferert from human mala- & 
ing adulteration depends upon first prescribing 
x ria and the antimaiavia! activity of a drug may 2 
the limits of the standard value. Some idea ° = 
: therefore differ markedly from that observed 3 
of this standard may be obtained for mustard . > 2 

il fr Table I last col With the ex- human infections. Extemsiv2 experience of & 
ever, shown that this cifficulty can be success- 
ranging between 0-30584 and 0-30621, with a tull the 

lue of 0-30600, the maximum deviation € 
sero poyomd two or more hosts infected by different species 
ng 4 of parasites. To set up a satisfactory experi- 

If we now turn to Table III it is seen that the ment to test the possible antimalarial effect of 
specific refraction value for 5% mixture is drugs in laboratory an:mals requires 2 critical 
0-30583 which is outside the limits but a little balance of several factors. The maximum dose I 
close to that of the pure sample; but mixtures of inoculum (of parasites) consistent with rea- 
of 10% and more adulterant show unmistakab- sonable observational safety should be em- ene 
ly low values away from acceptable standards. ployed in order to provide adequate concentra- fecti 
At the same time, it must be remembered that tion of parasites in blood and to secure a pro- sites 
the accepted standards for B.R., I.V. and S.V. longed survival period of the infected animal. the 
are such that adulteration even up to 30% can- Using P. gallinaceexm and young cross breed 10 1 
not be detected by these means. country chicks (4-10 weeks old), the rate peri 

A full exploitation of the Lorentz-Lorenz of parasitemia by blood induced infection was fecti 

studied. The strain of P. gallinaceum was to a 
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maintained in adult chicks. Donor blood was 
drawn by cardiac puncture through a hypoder- 
mic needle and citrated saline (2% sodium 
citrate, 0-9% saline) was used as a diluent so 
that 16 million parasitised red blood cells are 
contained in each 0-1 c.c. of inoculm. Intra- 
muscular inoculations have been used through- 
out the present work. 

Blood smears were stained with Leishmann 
and Giemsa stain and parasite counts have been 
expressed for 500 rbc. Haemoglobin determina- 
tions were also made with the aid of Klett- 
Summerson photo-electric colorimeter (total 
acid hematin method being used). The gal- 
vanometer scale was calibrated for the iron 
constituent of chick blood and iron determina- 
tions were made by the Wong's method. 
Using Keltt-Summerson’s photoelectric colori- 
meter using filter number 54. 

In order to study the rate of Parasitemia to 
varying doses of parasites five experimental 
series were studied at diffrent times using the 
dose of inoculum from 410,000 to 100 
million parasites per kilogram of body weight 
of chick. The following features were observ- 
ed (Fig. 1). The prepatent period was iength- 


150, i, 


12545678 9100 
. Days after inoculation 


Fria. 1 


Dose of parasites per Kg, body weight:—(i) 10,8 
(ii) 107, (iii) 10%, (iv) 105, (v) 10.4 
ened with the lowest dose and the resultant in- 
fection was variable and the number of para- 
sites seen in peripheral blood was very low, 
the parasite count being never more than 5 tc 
10 per 500 red cells at any time. The latent 
period was from 7-9 days from the date of in- 
fection. As the dose of inoculum was increased 
to about 1 million or more, the prepatent pe- 
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riod was considerably shortened the rate of 
parasitemia being correspondingly increased. 
The percentage of deaths and the day on 
which death occurs bear a direct relationship 
to the parasite dose. Ninety per cent. of the 
birds died on the 100 million and 10 million 
dose groups, and death occurs within 5-6 days, 
50-60 per cent. in 1-2 million and 30-40 per 
cent. in the 100,000 and 10,000 dose groups. 
When the inocula containing less than 1 mil- 
lion parasites per kilo of body weight are used, 
the resultant infections are not constart and 
neither the peak day of infection nor the deg- 
ree of parasitemia can be predictel. The lower 
dose ranges are therefore not satisfactory for 
standardising procedures. With an optimal of 


1-2 million parasite dose a typical curve is - 


obtained for the rate of parasitem:a which is 
fairly constant for a large group of birds, 
The fall in hemoglobin following different 
doses in general follows the parasite curve very 
closely in that the severity of anemia is prupor- 
tional to the degree of parasitem‘2. The iron 
content of the blood (Fig. 2) shows a sudden 


Iron in mg. per cent. 


rt 


Days alter inoculation 
(Dose of parasites: 10’ per kg. body weight.) 
Fic. 2 

drop after inoculation and seems to have a tem- 
porary rise during the prepatent period. it 
shows a peak value just on the day before the 
actual appearances of the parasites in the pe- 
ripheral blood. This may be due to the pro- 
ripheral blood. This may be due to the production 
of young erythrocytes in larger numbers in 
the blood stream. It afterwards decreases 
following very closely the hemoglobin curves. 

For the purpose of standardising procedui.s 
for subsequent chemotherapeutic studies on un- 
treated infections in chicks infected with diffe- 
rent doses of P. gallinaceum have been made. 
Criteria for evaluation of synthetic antimalaria] 
drugs according to Richardson? are (1) Para- 
site count at the peak of infection, (2) Hemo~ 
globin concentration on the day following the 
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peak and (3) morphological changes in the pa- 
rasites. For qualitative studies on the effect of 
new compounds to be tested a dose of 1-2 mil- 
lion parasites per kilo of body weight of chicks 
has been found to be adequate. The suppres- 
sive antimalarial activity is shown by lowering 
of the peak of parasitemia and flattening of 
the curve with a shift to the right indicating 
lengthening of incubation period. The higher 
doses produce higher rates of mortality and may 
vitiate the test. Hzemoglobin and iron content 
of blood is particularly of interest as an ancil- 
lary evidence of the multiplication of parasites 
before the actual appearance of parasites in the 
peripheral blood and of the consumption of the 
hosts, heemoglobin by the growing parasites. 

Authors’ thanks are due to Dr. K. P. Mencn 
for his keen interest and helpful suggestions. 

V. R. SRINIVASAN. 
V. RAMAMURTHY. 


Pharm. Laboratory, A. S. RAMASWAMY. 
Ind. Inst. of Sci., R. Rama Rao. 
Bangalore 3, N. N. DE. 


January 9, 1950. 


1, Roehl, Arch.” SchiffsU. Trop. Avg., 1936, 30,11. 2, 
Wiselogle, F. Y., 4 Survey of Antimalarial Drugs. 
Michigan, J. W. Edwards, 1946. 1, 3. De, N. N., 
Ramaswamy, A. S., Curr. Sci., 1948, 17, 237. 4. Wong, 
J. Biol, Chem., 1928, 77, 409. 


ON SAMPLING STUDIES IN THE 
ESTIMATION OF WHITE FLY 
INCIDENCE ON SUGARCANE 
THE aim of the present note has been to see, 
if the sampling procedure recommended earlier! 
could be used in estimating the incidence in 
other whitefly infested fields. The effcacy of 


Science 


the sampling procedure has been judged on the 
basis of consistency of the distribution of the 
errors in the different fields. 


An 1/40 acre plot (6 rows x 20 units) was 
marked out at random in each of the four 
fields infested with whitefly at Motihari (Baria 
Farm) and 15 random units in each plot were 
completely enumerated, counting all clumps, 
canes, leaves (dry and green) and the puparia 
in each affected leaf. Table I given below shows 
these details. 


As there was no sufficient choice of rando- 
misation of clumps in units and canes in clumps, 
all clumps and canes with five affected leaves 
per cane were included in the sample for the 
estimation of the zone variances (units, clumps, 
canes and leaves being defined as the successive 
zones) . 

In the original paper,! analysis of variance 
was done with logarithmic transformatoin after 
multiplying each incidence figure by 100, and 
it was observed that transformation was not 
essential for the purpose of analysis. Here 
also, the analysis has been done with the inci- 
dence figure as such as also with a similar 
transformation of the variate. The estimates 
of the zone variances and these variances ex- 
pressed as percentages of the total variation are 
given in the Table II below. 


It is noticed that here also the leaves take 
away by far the largest percentage of variation 
under both the analyses and that there is also 
a distinct similarity in the distribution of the 
percentage variations in the other zones. The 
conclusion drawn before is therefore confirmed; 
viz., “the advantage accruing from the trans- 
formation is not of such a high order as to 
offset the extra inconvenience encountered in 


TABLE I 


Showing total no. of units, clumps, canes leaves, (dry and green) and the percentage of 
affected leaves 


No. of units 

No. of clamps 

No, of canes 

No. of green leaves 

No. of «try leaves 

No. of affected green leaves 

No, of affected dry leaves 

percentage of affected green leaves on the basis of total 
green leaves 

percenrage of affected leaves on the basis of total 

leaves Mean puparia per sq. inch (sample) 


Plot I Plot II “Plot III Plot IV 
15 15 15 15 
37 41 33 41 
92 108 95 92 
1,046 1,131 1,078 1,009 
571 731 735 675 
687 853 746 747 
115 292 324 243 
65-68 75-42 69-20 74-03 
49-67 61-43 59-92 58-10 


3-2940-29 3-15+0-25 2-64+0-32 3-11 +0-27 
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TABLE II 


Showing variances due to different zones + ane poresntage errors 


Actual zone variance 


Mean+S.E S.E. expressed 


Zone variances expressed 
as % of total 


as % mean 


Plot I 3-29+0-29 8-90 0-8202 
2-36+0-05 2-12 0-0257 
Plot 11 3-15 £0+25 7-96 0- 6708 
2-33 1-82 0-0166 
Plot IIT 2+64+0-28 10-60 0-5689 
2-19+0:+06 2-78 0-0399 
Plot IV 8+1L40+27 8-67 0-6764 
2-3140-04 1-68 0-0135 


The lower figs. have been obtained from the analysis after logarithmic transformation 


0-0964 1-2000 4-3000 12-78 1-50 18-70 67-02 
0-0020 0-0291 0-1250 14-14 1-10 16-00 68-76 
0-1065 0-0020 5-4900 10-70 1-70 0-03 87-57 
0-0056 0-0134 0-1600 8-57 1-86 6-92 82-65 
0-6079 0-1500 4-4300 10-5 2-61 76-95 

0 0-0345 0-1975 14-67 0 
0-1620 0-4180 6-4200 8-81 2-11 5-44 83-64 
0-0037 0 0-1042 6-39 0 


handling the transformed materiai”. The per- 
centage errors in the four plots (under the 
analysis without transformation) vary from 
7:96 to 10-60. The errors in plots (1), (2) and 
(4) are 8-90, 7-96 and 8-67, which may, how- 
ever be reckoned to be of the same order for all 
practical purposes, 

From a comparative study of the percentage 
errors obtained now and those noticed before, 
it may be said that the recommended sampling 
procedure has given more or less a steady esti- 
mate of the error percentage, showing thereby 
the suitability of the sampling procedure for all 
practical purposes. Further studies on the 
sampling procedure under severe and low in- 
festation are in progress. 

The work was carried out as part of the 
Sugarcane Research Scheme financied jointly 
by Bihar Government and the Indian Central 
Sugarcane Committee to whom grateful thanks 
are due. Part assistanc2 rendered by 
Mr. R. C. Acharya in the reduction and «analysis 
of the data is also acknowledged. 

K. L. KHANNA, 

K. S. BANDYOPADHYAY. 
Central Sugarcane Res. Station, 
Pusa, Bihar, 
December 19, 1949. 


1. Khanna, K. L., and others, “ Studies in Sampling 
Technique : Estimation of whitefly incidenence in Sugar- 
cane,” Proc, Ind. Acad. Sci., 1948, 28, 107-30. 


ON “MORELLIN” THE ANTIBAC- 
TERIAL PRINCIPLE OF THE SEEDS 
OF GARCINIA MORELLA DESROUS 


Tue isolation from the pericarp of Garcinia 
morella, of a crystalline compvund “morellin’’! 
and an amorphous waxy material has been 


reported but no work appears to have becn 
done on the antibacterial principles of the plant. 
The authors have found that the alcoholic ex- 
tracts of the seed exhibit marked antibiotic acti- 
vity when tested by the cup-plate method against 
B. subtilis, the seat of the antibiotic principie 
being the yellow pigment of the pericarp. On 
isolation, the crystalline compound was found 
to be highly antibacterial while the waxy sub- 
stance was practically inactive. 

The antibacterial spectrum of morellin was 
determined by inoculating 0-01 c.c. of 24-hour 
broth culture of the test organisms, to tubes 
containing sterile nutrient broth at pH 7 and 
morellin at different concentrations,* the volume 
of total broth in each tube being 5 cc. The 
growth of the organisms was observed visually 
after 18 hours incubation at 37°C. The results 
are shown in Table I. 

TABLE I 
Antibacterial spectrum of morellin 


Dilution of moreltin 
in broth 


Name of organism 


1/75,000 
1/100,000 
1/150,000 
1/200,000 


S. aureus 
sublitis 


+ 
+ 
+ 


2 

3 colt 

4 typhosus ‘ 
5 B. saratyphosus B on 
6 B paratyphosus 

7 B. dysenterita 

8 B. entortidis 

9 B. erogenes - 


+1! 
+ 
+++ + +44 
+ 
+ 


In the table~indicates no growth ; + indicates growth 


as 
| 
| 
Growth 
* 
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Results presented above clearly show that at 
concentrations of about 10g per c.c., morellir. 
completely inhibits the growth of the micro- 
organisms and partially at lower concentrations. 

The pronounced antibacterial properties exhi- 
bited in vitro by morellin encouraged us to study 
the toxicity of the drug to mice by a methcd 
previously described? for finding the toxicity of 
allicin and pterygospermin. Alcoholic solutions 
(60% alcohol) of morellin were used. To 
groups of six mice each, doses ranging from 
25 mg. per kg. to 200 mg. per kg. were inject- 
ed subcutaneously. There was considerable 
necrosis at the site of injection in all the ani- 
mals, resulting ultimately in death within ten 
days. 

Even at considerably smaller doses such 2s 
2-0 mg. to 4:0 mg. per kg., necrosis of the tis- 
sues develops at the site of injection from the 
fifth day. Morellin thus appears to be highly 
toxic, and is therefore not likely to assume any 
importance in chemotherapy. 

Our thanks are due to Drs. N. N. De, 
K. P. Menon and P. L. N. Rao for their sug- 
gestions, and Mr. B. N. Banerjee for his inte 
rest in these investigations. ' 
Pharmacology Lab. R. RAGHUNANDANA Rao. 
Ind. Inst. of Sci., S. NATARAJAN. 

Bangalore 3, 
February 6, 1950. 


* Though morellin has been reported to be highly 
insoluble in water, practically clear solutions of the 
drag in nutrient broth could be obtained at the con- 
centrations usel for the studies. The use of the 
serial dilution method for determining the antibacterial 
spectrum was thus possible. 

1, Sanjeeva Rao, B.,, /. Ch:n. Sac, 1937, 1, 853. 2. 
Rao, R. R., and Natarajan, S., Pro. Jud. Acd. Sci., 1949, 
29, 148, 


ACTIVE RELAXATION OF UNSTRI- 
ATED MUSCLE DURING INHIBITION 
PRODUCED BY ADRENALINE 


Srncu (1944) and Singh and Singh (194€, 1949 a) 
have described active relaxation of frog’s un- 
striated muscle; Singh, Singh and Muthana (1947) 
of fowl’s gut; and Singh and Singh (1948, 1949 b) 
of dog’s stomach muscle and the human appen- 
dix. It has been further found that relaxation 
of frog’s stomach muscle during inhibition pro- 
duced by adrenaline (1 in 100,000) is active. 
The following experimental procedure is 
used. Transverse pieces of muscle from the 
cardiac half of frog’s stomach are soaked in 
saline of pH 6-5 for one hour. This acid saline 
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is used to prevent decomposition of adrenaline 
and to diminish tone which is antagonistic to 
active relaxation (Singh and Singh, 1949 b). The 
muscles are then placed unloaded in a trough 
containing the saline and their lengths measur- 
ed. Adrenaline is then added to the saline, and 
the lengths recorded every 5-15 minutes for one 
hour. 

The muscles begin to actively elongate im- 
mediately on addition of adrenaline. Within 
5 to 10 minutes they elongate by about 90 p.c., 
though they further slowly elongate till about 
one hour, after which they may begin to 
shorten. The results are shown in Table I. The 

TABLE I 


Experiment .. 1 2 3 45678 9 10 
Lengthinsaline 21 20 15 15 1617 1637 24 22 


rm. 
Length in 26 25 17 17 20 22 22 21 26 20 


adrenaline 1:100,000 mm. 


muscle may elongate up to about 140 p.c. of 
its inital length. 
Physiological Lab., 
Medical College, 


Agra, 
January 19, 1950 


Sunita INDERJIT SINGH. 
INDERJIT SINGH. 


1. Singh, I., Curr. Sei, 1944, 13, 311. 2. Singh, L, 
and Singh, S. I., Proc. Jnd. Acad. Sci., 1946, 23, 3:2 ; 
Curr. Sci., 1948, 17, 306; Proc. Ini. Sci. 19492, 
30, 270 ; 1949 4, 30, 343. 3. Singh, I., Singh, S. I., and 
Muthana, M. C.. /Aid. 1947 25, 51, 


INHERITANCE OF SPARSE LINT 

MUTANT IN COCONADAS COTTON 
A NEw instance of major gene control affecting 
lint quantity is reported here as supplement to 
the other genes in Cocanadas cotton described 
elsewhere.!,2 

During a survey of the Coconada area 
(G. arboreum race indicum H.), two different 
lint quantity genotypes designated as ‘1711’ and 
‘CST 1’ were spotted and found to breed true. 
The former possessed a combed length of 10 ts 
15 mm. and a ginning outturn of 3 to 4% while 
the latter registered means of 5 to 10 mm. and 
6 to 9% for the respective characters. Visual 
examination of the two types brought out the 
same differences more clearly. ‘1711’ had sparse 
lint on an underlying thin coat of fuzz while 
‘CST 1’ had comparatively a denser coat of both 
lint and fuzz as might be seen from Fig. 1. 

The lint samples of ‘1711’ and ‘CST 1’ did not 
lend themselves to technological determinations 
of mean staple length by Ball’s sorter or mean 
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Lint quantity attributes: Mean Values. 


Lint index 
Lint length Ginning (wt. >f lint in 
in mm. % gm. borne on 
109 seeds) 


Weight of 
10 seeds 


in gms, 10 seeds justing*for size 


Volume of Weight of lint* 
liquid dis- borne on x seeds 
placed by in gm. after ad- 


oe 22-0 1-199 
5-10 0-249 
ee 16-0 0-259 


0-35 c.c. 0-1370 Normal lint 
0-40 c.c. 0-0195 Sparse lint 
0-30 c.c. 0-0332 Short lint 
0-38 c.c. 0-0273 Immature 


* Weight of lint borne on x number of seeds reduced to acommon seed size unit, #.¢., seed size equivale it 


toa volume of 0-4 c.c. of displaced liquid. 


fibre weight per unit length. In feel by hand, 
there was no difference between the two and 


Fic. 1 
hence their fibre weights might be presumed to 
be the same. The lint quantity values of ‘1711’, 
normal linted strain 45 and two other mutants, 
viz., ‘CST 1’ and ‘CST 4’, found in the same 
area are furnished in Table I after reducing 
them to a common seed size group. The valucs 
of the three mutants are on the low side duc 
to existence of major differences in fibre pro- 
perties like density, staple length and maturity 
but not in seed weight. Consequently conclu- 
sions based on ginnnig per cent will be equal- 
ly valid for lint index. On an a privri basis, 
it would be justifiable to call ‘1711’ ‘sparse- 
lint’ being the lower of the two and to name 
‘CST 1’ ‘short lint’ on account of its higher 
density and shorter length. 

The segregation obtained in the cross, ‘1711’ 
‘sparse lint’ with normal ‘45’ was monofactorial 
fer ginning per cent giving 85 normal and 24 
‘sparse lint’ in the F,. Other instances of mono- 
genic behaviour in lint quantity are ‘no lint’ 
(0-10% ginning) and ‘Scant lint’ reported in 
upland cotton.3,4 The character ‘sparse lint’ 
now assigned the gene symbol lisg is yet 


another new addition to old world cotton group 
from the highly variable Coconada centre. 

R. BALASUBRAHMANYAN. 
Agricultural College V. SANTHANAM, 
and Research Institute, 
Coimbatore, 
December 5, 1949. 


1, Balasubrahmanyan R., Santhanam, V., Mayandi 
Pillay, S. Precedings of the 4th Conference on Cotton- 
Growing Problem in India (Indian Central Committee), 
1949. 2. Balasubrahmanyan, R., and Santhanam, V., 
Proc. 37th Ind. Sci. Cong., 1950. 3. Thadani, K. L, Agri. 
Jour. India, 1925, 25, 37-42. 4. Ware, J. O., Jour. Amer. 
Soc. Agrcn., 1929, 21, 876-94. 


POLYCARPY IN CICER ARIETINUM 


In Cicer arietinum ‘Linn. polycarpellary flowers 
were noticed at Kanpur in a local variety 3-1, 
which is one of the segregates, of a cross bet- 
ween Local Type 1 and N.P. Type 82. It is 
a tall, erect growing late variety with dark 
green foliage and possessing large, brown, 
round and bold seeds. Generally it bears 
double-flowered pedicels but variations from 
one to three-flowered pedicels were also notic- 
ed. 
In most of. the double-flowered pedicels the 
lower flower is the abnormal one. The colour 
of the flower-stalk remains greenish through- 
out. The abnormal flower buds appear later 
than the normal ones and expose their sexual 
organs very early. The sepals increase in 
number upto 9 and become petaloid to some 
extent. The petals also increase in number up- 
to seven and give a shabby appearance to the 
flowers due to their malformation. Stamens 
have been noticed to have increased upto 16 
in number and present a poly-adelphous con- 
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1711 0-45 
CsT 1 0-39 
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dition. 
apocarpous pistil (Fig. 1) were observed. 


The appearance of more than one free carpel 
in this genus is of interest. It supports the 
view that the evolution in Rosales has taken 
place by the reduction in the number of carpels 
and appearance of Zygomorphy. 

More than one carpel are often met with in 
the sub-family mimosoidez. Cases have been 
recorded in the subfamily Cesalpinioidy- 
Poinciana regia Boj. (Joshi, 1932) and Saraca 
indica Linn. (Krishnamurti, 1931). 

Govt. Agricultural College, K. N. Kawt. 
Kanpur, M. S. Sorank1. 
August 29, 1949. 


1. Joshi, A. C., Curr. Sci. 1932, 1, 4, 104. 2. Krishna- 
murti, Jour. /nd. Bot. Soc.. 1931, 10, 2, 159. 


NATURAL HYBRIDS IN ARACHIS 
NAMBYQUARAE 


Arachis nambyquarce (acclimatized in Bangalore 
since 1932) has been found to cross freely with 
the cultivated varieties of Arachis hypogeea. 
Attempts to isolate strains from these crosses of 
agronomic and commercial importance have not 
so far-been successful. 

During 1942, two plants were observed 
in Arachis nambyquare plots at the Cen- 
tral Farm at Hebbal, which appear to be 
natural hybrids. The plants had erect habit; 
one of them was compact, the other was !oose. 
The pods were prominently veined with a pro- 
nounced beak, that of the compact plant hear- 
ing 3 seeded pods while the other had only two. 
The kernels were slightly cylindrical and colour- 
ed like nambyquare with brown interspersed 
with white bands and streaks. In the latter, 
in addition to this white splash, a dilute purple 
wash has been superimposed. This coloura- 
tion of the testa has not been observed in any 


Tricarpellary and penta-carpellary 
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of the various crosses under observation here. 
The inheritance of this character is under in- 
vestigation. 

Agri. Res. Institute, 
Hebbal, 

December 6, 1949. 


T. SRINIVASA MurtTuHy. 
K. Gopata IYENGAR. 


FOAM DISEASE OF CITRUS IN ASSAM 


Trees of Khasi orange (Citrus reticulata 
Blanco.) older than 5 or 6 years have recently 
been affected by the malady known in Assam 
as the “foam” or “weeping” disease. The di- 
sease has been noticed only on Khasi orange 
and not on any other species or varieties of 
citrus. 

Symptoms.—The characteristic symptom is 
the exudation of white foam or froth from 
longitudinal cracks in the bark of the trunk at 
ground upto a foot or a little more above the 
ground level (Fig. 1). These are commonly 


FIG. 1. Foam Disease of Khasi orange. Early stage. 
Exudation of foam in longitudinal streak shown within 
inset. 


1 to 12 cm. in length and 3 to 10 mm. in width. 
All branches are affected, but not as frequent- 
ly as the trunk. The lesions in a single tree 
vary from one to many. The bark rots, while 
the wood beneath emits a characteristic dis- 
agreeable odour and turns slightly brown. They 
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are infested by Nitidulid beetles attracted prob- 
ably by the adour. Microscopical examini- 
tion shows that the white exuded foam is a 
mass of yeast cells and mycelia of fungi. 

The symptoms start in June with the rains, 
and continue till September. With the approach 
of the cold weather, the foam disappears and 
the lacerated bark peels off exposing the dead 
wood underneath (Fig. 2). 


Fis, 2, roam wisease of Khasi orange. Exposure of 
dead wood after the peeling off of the diseased bark 
shown by arrows. 

Direct injury results from the gradual in- 
crease of the lesions, finally resulting in the 
complete girdling of the trunk or branch. 
Through the lesions, insect borers and other 
destructive agents make their entry while fruit 
production is lessened and plant life shortened. 
The disease progresses slowly compared to other 
citrus diseases, but the damage is no less se- 
rious. 

Cause.——So far, it_ has not been possible to 
determine the cause of the disease. Diseased 
materials show that species of Fusarium, Phy- 
tophthora, Botrytis and Aspergillus are com- 
mon. Infection experiments carried out with 
pure cultures singly or in combination have so 
far been inconclusive. It was, however, observ- 
ed that plants growing on the foot-hills and on 
ill-drained soils are more susceptible than the 
others, 
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Similar outbreaks under the name of ‘foam’ 
or ‘bark rot’ have also been reported from Dutch 
East Indies by Van der Goot (1928) and 
Leefmans (1929), from Java by De Vries 
(1928), from Philippines by Lee (1923) and 
Morada (1930) and from California by Fawcett 
(1936). But it has not been possible to identify 
this malady with any in these countries. 
Muller, writing from Java, [reported by Faw- 
cett (1936)] suggests that the outbreak in Java 
was influenced by the extremely dry east mon- 
soon of 1925, just as the outbreak in the Phi- 
lippines and Southern China was preceded by 
the drought of 1911. Toxopens [reported by 
Fawcett (1936)] also writes that in Java the 
disease occurs especially in the lowland and 
only in those regions where the trees suffer 
from drought. 

Treatment.—As the disease is a serious one 
in Assam, experiments were carried out to ar- 
rest its virulence. It was found that a coating 
of Bordeaux paste on the affected bark after 
scraping checked the further extension of the 
disease and stopped the exudation of the foam 
completely. No exudation of foam issues from 
these lesions subsequently, although new le- 
sions may develop elsewhere in the same trunk 
or branch. 

A detailed report of the extensive investiga- 
tions in progress will appear in due course. 
Mycologist, S. CHowpHuRY. 
Jorhat, Assam, 

October 19, 1949. 

1. Van der Goot, P., Afeded. voor 
1928, 74, 85. 2. Teefmans, S., /sid., 1929, 75, 96. 
3. De Vries, E., Judische Culturen., 1928, 13, 226-28. 
4. Lee, H.A., PAilipp. Agric. Rev., 1923, 16, 219-25. 
3. Morada, E. K., PAlipp. J. Agric., 1930, 1, 195-229. 
6. Fawcett, H.S., Citrus Diseases and Their Control, 1936. 


WILT OF CASUARINA 

A wItt disease of Casuarina equisetifolia was 
recorded from Ganjam by Butler in 1905 and 
from Mauritius by Shepherd (1928). Trichos- 
porium vesiculosum Butl. had been observed on 
many of the affected trees but its pathogenicity 
had not been proved. It was considered that 
it might be a follower of some othcr root para- 
site (Anon, 1923). 

A similar disease has been observed over a 
number of years in the casuarina plantations 
in Nellore, South Aroct, Tanjore and Tinnevelly 
districts. The same fungus was noticed on a 
number of dead plants. In a few specimens 
Diplodia sp. was isolated from the roots. The 
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opinion is prevalent among some of the mem- in the pot culture house. The inoculum was 


bers of the forest and agricultural departments 
that the casualties among the casuarina planis 
are more due to either excess of water or lack 
of it and not due to any definite pathogen. 


. 


Fic, 1. Casuarina artificially infected showing black 
mass of spores beneath the bark. 


To determine the role of Trichospcrium vesi- 
culosum in bringing about the death of casua- 
rina, investigations were commenced towards 
the end of 1948 at Coimbatore. The Conser- 
‘vator of Forests, Ootacamund, kindly arranged 
for the supply of sufficient quantity of fresh 
spores of the fungus from Nellore. These readi- 
ly germinated and pure cultures of the fungus 
were obtained from single spores. There was 
luxuriant growth and sporulation on potato 
dextrose and oat agars. 

The pure culture was utilised for inoculating 
casuarina trees four to six years old growing 


placed under the bark near the ground level 
and bound up with wax cloth. Controls were 
kept. 

Two months later the seat of inoculation had 
turned slightly brown and a few spores had 
formed in some of the fissures. Yet there was no 
symptom of wilt. Six months later the :nocu- 
lated trees began to. wither and in another two 
months they were completely dead with the 
bark ruptured and large quantities of the black 
spore powder were observed under the bark. 
The formation of spores was evident in some, 
at the base and in others in the upper portions 
of the stem. Ali the six inoculated trees died 
while all the controls are still healthy. 

It is thus established that Trichosporium 
vesiculosum is pathogenic on casuarina and it 
causes the wilting, drying and ultimate death 
of the plant. It is a wound parasite and in 
nature, casuar‘:a bark exhibits rupturing. 
These may serve as places of entry. 

Isolation of diseased patches by trenches has 
been recommended for arresting the prugress 
of the disease in plantations. The profuse spore 
fcrmation on dead trees results in air-borne in- 
fection. Consequently trenching may not be 
effective. 

Agri. Res. Institute, 
Lawley Road P.O., 
Coimbatore. 

November 16, 1249. 


D. MARUDARAJAN, 
't. S. RAMAKRISHNAN, 
C. K. SoumiInt. 


1. Butler, E. J, 72: Jnd 1915. 31, 487. 
2. énn. Rep. Dep. Agric, Mauritirs, 1923, 19-11. 3. 
Shepherd, E. F. S., /dfd., 1928, 10-13. 


NOTE ON ORO?3ANCHE CERNUA 

LOEFL. 
Orobanche cernua var. desertorum is a common 
reot parasite on tobacco causing a ‘near-wilt’ 
appearance of the plant in the field and affect- 
ing the yield and the quality of the leaves. 
This disease was investigated for five years at 
Guntur and some of the results are here re- 
corded. 

In this province Orobanche cernua has been 
found to parasitise a number of host plants, viz., 
Datura fastuosa (purple), D. fastuosa var. alba, 
D. stramonium, Lycopersicon esculentum, Ni- 
candra physaloides, Nicotiana affinis, N. glauca, 
N. glutinosa, N. rustica, N. sandare, N. tabacum, 
Petunia sp., Physalis minima, Solanum melon- 
gena, S. nigrum, S. tuberosum, S. xantio- 
carpum, Withania somnifera, Helianthus spp., 
Carthamus tinctorius, Acalypha indica, Euphor- 
bia prostrata, Corchorus capsularis, C. trilocularis 
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and Cannabis sativa. Special mention has to 
be made of Datura fastuosa var. alba which is 
easily and heavily parasitized by Orobanche. In 
one plant the formation of nearly 500 nodules 
(places of infection) was noticed on the roots. 
Some other hosts have been found to stimulate 
the germination of Orobanche seeds without being 
parasitized themselves. In this category are 
included Capsicum annuum, Tridax procum- 
bens and Bidens pilosa; 13 to 15% of the 
seeds germinated close to the roots of these 
plants but there was no development of any 
haustorial connection. The behaviour of the 


parasite towards Capsicum deserves special at- 


tention. This crop plant can be grown in rota- 
ticn with tobacco and preceding it in order to 
reduce @#2¢ infection from the soil. A large 
number of the seeds may thus be made to ger- 
minate and die out for want of a suitable host. 

Garmen (1903) found that the seeds remain- 
ed viable for 13. years in the soil. The experi- 
ments conducted at Guntur have shown, how- 
ever, that the seeds of Orobanche cernua do not 
remain viable for over 21\2 years either in the 
soil or when stored in stoppered containers in 
the laboratory. 


Flu. Dueura var. alba, infested by 
Orchanche cernua. 

Cattle and goats freely feed on Orobanche 
shoots. The voids were later collected and ap- 
plied to soil in pots with tobacco plants. Oro- 


banche shoots developed indicating thereby that 


fascursa 
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the seeds pass through the alimentary canal 
without damage and remain viable. The indis- 
criminate grazing of such animals in the field 
is thus a source of disseminating the seeds of 
the parasite. 

The seeds soaked in water for one month lose 
their viability as compared to the dry ones. 

A long rotation with tobacco grown once in 
3 years and preceded by a chilli crop will save 
the huge losses due to the ravages of this para- 
site, especially in Virginian tobacco. 

Agri. Research Institute, D. MARUDARAJAN. 
Lawley Road P.O., 

Coimbatore, 

November 16, 1949. 


1. Garmen, H., “The broom rapes,” Kentucky Agri. 
Extt. Sta. Bull., 1903, 105. 


A NEW ROOT-ROT DISEASE OF 
CYPERUS SPP. 


A ROOT-ROT disease of Cyperus papyrus Linn., 
Cyperus alternifolius Linn., and Cyperus eleu- 
sinoides Kunth. was observed at Nagpur during 
December 1947. The plants affected were all 
six months old. On culturing, the under- 
ground parts of the affected plants yielded 
Pythium intermedium de Bary not so far re- 
ported on any species of Cyperus. 

The disease is indicated by the ge- 
neral paleness of the leaves and_ stems. 
The leaves then begin to dry up from tip in- 
wards, extending later to the stem. The under- 
ground parts of the affected plants turn dark 
brown and dry, the mycelium of the organism 
being found in all the tissues. Sporangia are 
also sometimes found inside the host tissues, 
mostly in the cortical cells of the roots. 

On rice-meal agar, the isolated organism pro- 
duces abundant mycelium and sporangia. The 
hyphez are colourless, highly granular, lateral- 
ly or dichotomously branched and uniformly 
thick, measuring 0-6 to 6“ in width. They are 
ceenocytic when young, but with age become 
septate. In some cultures a few of the hyph2 
are found to bear typical finger-like swoilen 
bodies. These bodies may become active and 
give rise to new hyphze. The sporangia are 
borne singly or in chains. There are upto 21 
sporangia in a single chain. They are spherical 
or pear-shaped, measuring 6-9 to 21-44 in dia- 
meter (average 15:5). In the chain, the 
spherical sporangia are usually separated from 
each other by cylindrical stalks which are 
0-5 to 4-4 u along and 2-9 to 4 u across the axis. 
The sporangia readily germinate in fresh water 
either by zoospores or by germ-tubes. The 
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tube of discharge, which swells out into a thin- 
walled vesicle, is about 5 u in length. It appears 
in all positions, most frequently laterally. ‘The 
zoospores formed inside the vesicle are reni- 
form and biciliate. The organism may there- 
fore be identified with Pythium intermedium 
de Bary. 

Tests for its pathogenicity were carried out 
on autoclaved soil in pots. The organism prov- 
ed non-pathogenic on all the three species of 
Cyperus from which it was originally isolated. 

My thanks are due to Dr. R. P. Asthana, My- 
cologist to Government, C.P. & Berar, for the 
facilities accorded for work. 


Agri. Res. Institute, 
Nagpur, 
January 13, 1950. 


K. A. MAHMUD. 


COLCHICINE INDUCED POLYPLOIDY 

IN SPINACH 
THE results obtained by various workers so 
far indicate that the response ot crops 
in terms of fruits or seeds to colchicine treat- 
ment is not promising. But it has been found 
that this treatment leads to increased vegetative 
growth. The effect of colchicine on Spinach 
commonly used as a leafy vegetable was tried, 
and a preliminary report of the results is given 
here. 


on 
~ 


Pollen meiosis in the diploid and the tetraploid show- 
ing anaphase 1 ( x 1500). 

‘The most successful treatment jor the pro- 
duction of polyploids was found to be 0-10% 
colchicine applied to the growirg point for 12 
hours. The immediate noticeable effect of the 
colchicine treatment was a temporary arrest of 
growth. The first four leaves in the treated 
plants were thicker and smaller as compared 
to the control. Later leaves, however, were 
not as thick nor was there any marked diffe- 
rence in the size except that they were a little 
broader. The treated plants were characteris- 
ed by larger stomata, lesser number of stomata 
per unit area, bigger pollen grains, and lateness 
in flowering and maturity. There was consi- 


derable variability in the size and sterility 
(15-40%) of the pollen grains of the colchicine 
treated plants. There were no differences in 
fruit size and fruit setting of the treated and 
the untreated plants. Meiosis was studied and 
the chromosome counts at anaphase I of the di- 
ploid and the colchicine treated plants confirm- 
ed the diploid number (2x = 12) and the tetra- 
ploid number (4 = 24) as previously reported!,* 
(Fig. 1). 

The stOmata, the pollen grain size and the 
temporary acetocarmine smears of _ pollen 
mother cells were used as criteria for the selec- 
tion of polyploids. A large amount of variabi- 
lity in vegetative and other characters in the 


colchicine treated population indicates the pos-— 


sibility of selection for an improved type. 
Further work is in progress. 

I am thankful to Dr. J. J. Chinoy, Depart- 
ment of Botany, University of Delhi, for his 
guidance in the work and helpful suggestions. 


Department of Botany, S. L. Tandon. 
University of Delhi, 

Delhi, 

January 3, 1950. 


1, Darlington, C. D., Chromosome Atlas of Cultivated 
Plants, George Allen & Unwin Ltd., London, 1945, 
2. Dermen, H., Bot. Rev., 1940, 6, 599-635. 3. 
Furusato, K., Biol, Abs, 17,1943. 4. Munizing, A., 
Hereditas, 1936. 21, 263-378. 5, Randolph, L. F., 7he 
Amer, Nat., 1941, 75, 347-63. 6, Stebbins, G. L., Ad- 
vances in Genetics, 1947, 1, 403-22. 


THE pH TOLERANCE OF AN AQUATIC 
PLANT COMMUNITY 


Som. samples supporting a community of Hy- 
drilla, Vallisneria and Potamogeton from rivers, 
ponds, and pools at Allahabad, were collected to 
asses the pH tolerance of this aquatic commu- 
nity 

The samples were taken at root and the hy- 
drogien-ion concentration was measured by 
means of B.D.H. Hellige comparator. 

The following table gives the various classes 
of pH values of the soil, the number vf records 
and the percentage number of the total soil 
samples examined on which the above noted 
vegetation grows luxuriantly:— 


pH classes 


No. of records +: 18 44 22 ll 
% of totalsoil samples 7:8 17-4 42-8 21-4 10°6 
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The same values are plotted in the following 
figure: 


Number of Records 


~ 
o 


717 5 3 2 
‘ pH Values 
The graph approximates to normal unimodal 
variation curve, as pointed out by Pearsall.* 
The tolerance of pH values of the community, 
consisting of Hydrilla, Potamogeton and Val- 
lisneria, lies between 7-2-7-6, with the optimum 
at 7-4. This shows the community’s preference 
for a slightly alkaline soil. 
Grateful thanks are due to Prof. S. Ranjan 
for many suggestions and encouragement. 
GirRJA DAYAL SRIVASTAVA. 
Botany Department, 
University of Allahabad, 
January 10, 1950. 


1. Braun-Blanquet, P/ant Sociology, 1927, Translated 
by Fuller and Conrad, MacGraw Hill Co. 2, Pearsall, 
W. H., “Soil Sourness and Soil Acidity,” Journ. of 
Ecology, 1926, 14, 155-63, 3. Salisbury, E. J., ““The 
Incidence of Species in Relation to Soil Reaction,” 
Jbid., 1925, 13, 147-64. 4. —, “The Soils of Blackeney 
Point,” Annals of Botany, 1922, 36, 391-431. 

DAMPING-OFF OF CABBAGE, 
CAULIFLOWER AND KNOLKOHL 
CAUSED BY PYTHIUM APHANIDER- 
MATUM (EDS.) FITZ. 


A DAMPING-oFF of cabbage (Brassica oleracea 
L. var. capitata), cauliflower (Brassica oler- 
acea L. var. botrytis) and knolkohl (Brassica 
oleracea L. var. caulorapa) was observed at 
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Nagpur during October, 1948. On culturing the 
affected seedlings yielded Pythium aphanider- 
matum (Eds.) Fitz. The above species of Py- 
thium has not so far been reported on any 
variety of Brassica oleracea. 


The first indication of the disease is the 
yellowish discolouration of the hypocotyl at the 
ground level. The discoloured part softens and 
rots and occasionally becomes constricted. The 
affected seedling ultimately topples. over and 
dries up. The hyphz of the pathogen are pre- 
sent in all the affected tissues. They are 
chiefly intercellular. 


The organisms isolated from the cabbage, 
cauliflower and knolkohl seedlings were all 
found to be identical. On rice-meal agar, the 
organism develops a white dense cottony growth. 
After six or seven days the whole of this 
fluffy growth subsides and becomes matted on 
the surface of the medium. The mycelium is 
colourless, highly granular, profusely branched 
and 1-1 to 8-6 in width (average 3-2u). It 
is coenocytic at first, but with age becomes sep- 
tate here and there. In some cultures the my- 
celium produces typically falcate structures 
(Fig. 1). The oogonia are terminal, smooth and 
spherical, measuring 15-2 to 28-5 in diameter 
(average 20:7“). The antheridia are terminal 
or intercalary. They are usually monoclinous 
and occasionally declinous (Figs. 2 to 4). Usual- 
ly one, and in rare cases two antheridia are ap- 
pressed against a single oogonium. They are 
broadly club or barrel-shaped, measuring 4-4 
to 8-34 in width (average 6-6“) and 6-7 to 
13-2 in length (average 10:34). The oospores 
are spherical, smooth and thick-walled, measur- 
ing 14-1 to 19-2 in diameter (average 15-3). 
The walls of the oospores are 1-5 to 3u in 
thickness (average 2-1“). The sporangia are 
more numerous in water cultures than in agar 
media. They are terminal or intercalary, simple 
or digitately branched lobulate structures, vary- 
ing in shape and size (Figs. 5 to 8). The rupture 
of the sporangial wall occurs at the apex or at 
the tip of one of the side branches, followed by 
the formation of a thin-walled vesicle. The 
content of the sporangium flows into the vesicle 
and becomes segmented into reniform, biciliate 
zoospores. The zoospores are 9 to 17 by 5-7 to 
8 in size (average 12 by 7°54). 


The pathogenicity of the isolated organism 
from cabbage, cauliflower and knolkohl was 
tested on autoclaved soil in pots. The first 
case of damping-off occurred when the seedlings 
were 3 days old and the last when they were 
17 days old. There was no mortality in any of 
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the control pots. The organism was reisolated My sincerest thanks are due to Dr. R. P. 
from the affected seedlings. The isolates from Asthana, Mycologist to Government, C.P. & 


50m 


Fic. 1. Falcate structure. FIGs. 2,3 and 4. Antheridia, oogonia and oospores. 
Fics. 5, 6, 7 and 8. Sporangia. 


cabbage, cauliflower and knolkohl were similar Berar, for the facilities accorded for the study. 
in their pathogenicity to cabbage, cauliflower Agri. Research Institute, K. A. Maumup. 
and knolkohl, being more virulent on cauli- Nagpur, 

flower than on cabbage or knolkohl. December 17, 1949. 


ERRATUM 
Curr, Sci., 1950, 19, p. 16, note on “Fluorescent s. No. 7, read 6-1—8-1 for 3-1—8-1 under 
Indicators for Acid-base Titrations,” in Table PH range. 
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REVIEWS 


Recent Progress in Hormone Research, Vol. IV. 
Edited by Gregory Pincus, 1949. (Academic 
Press Inc., New York, N.Y.), Pp. 529. Pric 
$ 8-00. 
The Laurentian Hormone Conference held at 
ranconia, New Hampshire, in September 1948, 

atwracted many emunent investigators in hor- 

mone research in U.S.A., Canada and U.K. 

The outstanding contributions presented there- 

in and the illuminating and critical discussions 

which followed them are now published as 

Volume 1V of Recent Progress in Hormone Re- 

search. 

Tne book is divided into four sections and 


commences with steroid hormone metabolism 


in vivo and in vitro. Some aspects of metado- 
lism of estrogen have been emphasised and a 
critical general survey designed to promote dis-- 
cussion is presented in Chapters 2 and 3. The 
role of the liver in estrogen metabolism has 
been discussed in detail and there seems to Le 
general agreement that the inactivation is 
enzymatic and that it occurs mainly in the 
liver. Rat liver slices are capable of inactivat- 
ing a-estradiol but when the ability of liver 
slices is compared with that of mince prepared 
from the same liver, it is noted that the liver 
mince inactivated more variably and to a much 
lesser extent than did the slices. This suggests 
that one of the participating enzymes or co- 
enzymes is unstable in a broken cell prepara- 
tion and might be enzyme labile. 
Progress in our knowledge of the role 
of hormones in tissue and body metabo- 
lism has been very rapid during recent 
years, and Section II is concerned with arti- 
hormone problem in endocrine therapy; integra- 
tion of the effects of adrenal cortical, thyroid 
and growth hormone in fasting metabolism; al- 
teration in metabolism incident to administra- 
tion of insulin, adrenalin and thyroid substances 
studied with the aid of isotopes and the meta- 
bolic changes in man following adrenal and 
pituitary hormone administration. Section Til 
deals with neurohumoral-hypothalamic rela- 
tionship and the chapters on adrenal functicn 
in mental disease; manifestation of altered au- 
tonomic and humoral function in psychoneuroses; 
and the effects of hypothalamic lesion on water 
and energy metabolism in the rat are very in- 
teresting. The role of the hypothalamus in neuro- 
humoral relationship was not clearly understood 


for many years, but with recent progress in ex- 
perimental technique we are beginning to under- 
stand the relationship more clearly. In Section 
IV, the physiology and function of thyroid are 
disdussed. Dealing with physiologic reactions 
of thyroid stimulating hormone, Rawson and 
Money limit their discussion to: (a) factors and 
conditions which influence the production and 
release of this hormone by the anterior pituitary, 
(b) primary action of the hormone, (c) a pos- 


sible mode of action and (d) factors which in- . 


fluence this hormone action on the thyroid. 
The chapter on the metabolism of iodine in man 
as disclosed through the use of radioiodine is 
of importance. The tracer technique, despite 
complexities and limitations, possesses advari- 
tages which are particularly applicable to stu- 
dies of human subject, and provides new data 
of a dynamic nature not accessible by the older 
methods. Radioiodine has also been widely used 
in clinical medicine as a diagnostic ard thera- 
pcutic tool, and Seidlin has summarised the 
work done in this directiqn and emphasises 
clinical application and physiological aspects of 
this type of therapy. 

The volume under review contains a number 
of articles by scientists engaged in active re- 
search in the fields about which they write, and 
each article is intended to present an authori- 
tative picture of recent progress. Each chapter 
is well provided with references to original 
papers. The volume maintains the high stan- 


dard of its predecessors and is a valualle addi-’ 


tion to the bookshelf of every worker in the field 


of hormones. 
N. N. De. 


Elements of Electronics. By G. Windred. 
(Publishers: Chapman & Hall, Ltd., London), 
1949. Pp. 198; 100 figures and 6 plates. Price 
15 sh. net. 

This book seeks to portray the growth of the 
science of electronics in all its bearings on va- 
rious human activities. The treatment is non- 
mathematical though semi-popular. 

The first four chapters of the book give a 
historical account of the discovery, the methods 
of production and the conduction in gases of 
electrons. The properties and general charac- 


teristics of photo-electric, photo-conductive and 


photo-voltaic cells and of thermionic valves are 
briefly dealt with in the next two chapters. 
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The seventh chapter describes the performances 
of the magnetron, the klystron and the cavity re- 
sonator in addition to those of the triode as 
amplifiers and oscillators within the compass of 
its 24 pages, while the succeeding chapter is 
devoted to the study of gas-filled valves as 
power rectifiers. 

The X-ray tube and its medical and indus- 
trial applications, the cathode-ray tube and its 
use in the measurement of physical quantities 
as also in television systems and the role play- 
ed by the photo-electric cell and the electronic 
amplifier in the sound film industry are cover- 
ed in Chapters IX to XII. The principles of 
electron-optics and their utilisation in the de- 
‘sign of the electron microscope and the prin- 
ciples of the cyclotron and the betatron together 
with their medical and research applications 
are dealt with in the next two chapters. The 
book concludes with the fifteenth chapter on 
“Radio-Location” which attempts an elucidation 
of the frequency modulated and amplitude mo- 
dulated pulse methods as applied to the Plan 
Position Indicator and the Radio Altimeter 
within 11 pages including 7 figures. An index 
of a little over 2 pages is added. 

In a book that strives to familiarise the reader 
with the working of such modern devices as 
the cyclotron or the betatron, it is somewhat 
strange to find the author fight shy of the word 
‘neutron’ as he does when he describes the nu- 
cleii of helium and lithium atoms as contain- 
ing 2 and 3 protons (p. 34) and stops there. It 
is perhaps the same conservatism that makes 
him prefer 4-770 x 10-1 e.s.u. (pp. 31 and 32) 
as the final corrected value of the clectronic 
charge to the now universally accepted 
4-8025 x 1(-!© es.u. Readers are also apt to 


be misled by the table on p. 69 which lists the — 


resistivity of selenium in ohms per “em. cube” 
and its density also in grams per “cm.-cube”. 
It is better to express in this context, density 
as gm. per “cubic cm.”, even if usage sanctions 
ohms per “cm. cube” for resistivity though one 
would prefer ohm. cm. in the interests of accu- 
rate terminology. 

The few misprints such as ‘Kystron’ on p. viii, 
‘V,’ for ‘V,’ on p. 119, line 7, the omission of 
a connecting line in Fig. 65 on p. 128, etc., would 
probably not have crept in but for the untimely 
death of the author during the proof-reading 
stage. 

It is seen from the enumeration of the con~- 
tents that the work is a masterpiece of condens- 
ed treatment of the multitudinous applications 
of the electronic art. It should exercise its 
greatest appeal to the educated reader, who 


Science 
without being a radio physicist, engineer or 
technician is yet interested in a semi-technical 
account of the intriguing subject of electronics. 


&. 
Faraday’s Discovery of Electromagnetic 
Induction. By Thomas Martin (Edward 


Arnold & Co., London), 1949. Pp. 160. Price 

9 sh. net. 

Professor Martin has indeed made admirable 
use of the material contained in Faraday’s 
Diary, and given us a very well-written and 
thoroughly enjoyable monograph on Faraday’s 
discovery of electromagnetic induction. The 
monograph, we are sure, would appeal to a 
much wider class of readers than to students of 
the history of science, to whom it would of 
course be especially welcome. 

The six chapters comprising the book deal 
with the subject in the manner of a well-plann- 
ed series of popular evening lectures, but with 
a thoroughness and clarity and richness of de- 
tail (provided by many diagrams and illustra- 
tions from Faraday’s own pen) not to be had 
otherwise. The introductory chapter, the hard- 
est one to write about really, has been very ably 
done, and makes us see at once that the author 
of the great discovery was himself no ordinary 
person; it supplies besides the scientific back- 
ground against which alone any fair estimate 
of Faraday’s genius can be made. Chapter twe 
deals with the preparation which must neces- 
sarily precede every great discovery. 

Chapter three gives us a succinct account of 
the great discovery itself, mostly in Faraday’s 
own words, adding richly to the human interest. 
Chapters four to six describe some more of 
Faraday’s researches in the field, and are most 
admirably suited to drive home the lesson that 
Faraday was far too much of a pure scientist 
to allow himself to be sidetracked by the en- 
ormous practical possibilities of his discovery. 
As is only well known, the practical appli- 
cations thereof, of which there are legion today, 
followed only much later. ; 

This is just the kind of book which, in the 
opinion of the reviewer, can be prescribed as 
nondetailed study to every science undergra- 
duate in our Universities. May we also express 
the hope that many more monographs of this 
kind, dealing with equally significant discove- 
ries in other branches of science, would soon 
follow by way of familiarising the younger ge- 
neration with what is at once beautiful and sub- 
lime in the field of scientific research ? 
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Artificial Radioactivity. By P. B. Moon, F.R.S. 

(Cambridge University Press), 1949. Pp. 109. 

Cloth Bound, Price: sh, 12/16. Agents: Mac- 

millan. 

This book is one of the series of Cambridge 
monographs on physics the major aim of the 
series being the presentation of the results on 
recent research in the entire field of pure phy- 
sics. It contains 102 pages divided into four 
chapters. The treatment of natural radioacti- 
vity is excluded. With three or four excep- 
tions, such as the very long-lived f-active K*’ 
the naturally occurring isotopes of elements be- 
low Z=81 are all stable, but there are often 
vacancies among the existing isotopes of any 
one element. For example Cu®? and Cu® are 
found but not Cu®#. This book is concerned 
with the nuclei that fill such gaps and rarticu- 
larly with their modes of spontaneous trans- 
formation. Because these nuclei are unstable 
and are not replaced in nature by the disinte- 
gration of long lived ancestors, they do not exist 
naturally and must be made from stable nuclei 
by nuclear reactions. The division of chapters 
is based according to the three classes of nu- 
clear processes: those in which the nuclear 
charge Z changes by one unit in either direction, 
a nuclear proton transforming to a neutron or 
vice versa; those in which the nucleus loses 
energy without changing its charge; and secon- 
dary processes external to the nuclei iu question 
This is a valuable book. One regrets the 
method of citation used in the book, namely 
of quoting the references but omitting the year 
of publication. 

B. DASANNACHARYA. 


Investigations of the Band Spectrum of Beryl- 
lium Oxide. By Albin Lagerqvist. (Uppsala: 
Almavist & Wikselis Boktryckerei AB), 1948. 
Pp. 98. 

This is an inaugural dissertation for the 
Ph.D. Degree of the Stockholm University and 
forms a thorough investigation of the rotation 
structure of the BeO bands. The region from 
2000 A to 12000 A has been investigated with a 
21 ft. Wood’s grating giving a dispersion of 
1-2A per mm. More than 20000 rotation lines 
helonging to the =*—*, and anda =* 
systems have been measured and more than 
half of these have been arranged in series. 
Perturbations have been located in a large 
number of bands and are discussed in detail. 
The name of Prof. Erik Hulthén under whose 
guidance the work has been carried out is suffi- 
cient to indicate the reliability, thoroughness 
and utility of the investigation. The dissertation 
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will be a useful addition to the library of any 
institution teaching physics beyond a degree 
standard. 


The Power and Limits of Science: A Philoso- 
phical Study. By E. F. Caldin. (London: 
Chapman & Hall), 1949. Pp. x-+196. Price 
12 sh. 6d. net. 

Here we have a timely and much needed 
study of the scope and limitations of scientific 
method by a Lecturer in Chemistry who has 
deeply studied the philosophical implications of 
the path actually pursued by scientists in wrest- 
ing the secrets of Nature. He has analysed the 
methods followed in Physics and Chemistry and 
comes to the conclusion that in striving towards 
quantitative laws Science has developed 
methods inapplicable to qualitative aspects of 
life, particularly to our ideas of duty, plea- 
sure, beauty, happiness and so on. He has 
ably controverted the ideas of eminent authors 
of popular science like Eddington and Jeans and 
shows that the regularities observed in Nature 
are not entirely of our making and that God 
does not manifest himself as a mathematician. 
He also points out convincingly that physical 
principles like Heisenberg’s uncertainty principle 
can have no bearing on questions of predes- 
tination and Free Will since the method follow- 
ed in Science is not designed to study such prob- 
lems. He also asserts that even the new psy- 
chology cannot have any bearing on the prob- 
lem of human values and trusts that metaphy- 
sics and religion will always be the only guides 
for human behaviour. The arguments for this 
view are ably set ‘out and are almost convinc- 
ing. 

But the present writer has a lurking feeling 
that prophesying regarding the future conquests 
of science is not likely to be a safe guide to our 
conduct. Just as the idea of colour was rot 
susceptible of quantitative treatment before the 
advent of the wave theory of light, it might be 
that many aspects of life which now appear 
purely qualitative may prove themselves suited 
to a quantitative treatment. Also psychology, 
anthropology and comparative religion migit 
profoundly modify what we now take as a priori 
truths in philosophy. In any case the studies 
of philosophers and scientists have to converge 
if either can be of service to the other, and 
students of both will be highly benefited by 
perusing suck a well thought out examination of 
the scope and limitations of scientific method 
as is contained in the book before us. 
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Practical Spectroscopy. By C. Candler. (Hilger 
& Watts Ltd., London), 1949. Pp. viii + 190 + 4 
Plates. Price 21|- net. 

This is a Hilger publication intended to meet 
the requirements of students of spectroscopy. 
The nine chapters include measurements of 
wavelength, qualitative and quantitative spec- 
tro-chemical analysis, absorption spectra, infrared 
spectra, Raman spectra, ultra-violet monochro- 
mator, structure of line spectra and interfero- 


meters. As indicated by the title the treatment is 
essentially practical with special reference 
to Hilger wave-length spectrometer. Each 


chapter however contains sufficient theory to 
render the experiments described intelligible. 
The best chapters are the first three dealing 
with the setting of the spectrometer and em-~ 
polyment of the same for spectro-chemical 
analysis. Some more details in the methods of 
procedure seem to be necessary for a beginner 
at least for the measurement of extinction co- 
efficients and for work, say, on Raman spectra 
of solids and powders. A special feature is the 
provision of a number of diagrams illustrating 
the applications of spectroscopy in various fields 
of research. In the chapter on Interferometer 
a conspicuous omission is Michelson’s interfero- 
meter. The book is a good introduction to the 
study of practical spectroscopy, and for advanc- 
ed study or research, the references at the end 
of each chapter should prove most useful. 
M. R.N. 


The Soils of Palestine. By A. Reifenberg 
(Thomas Murby & Co., M|s. George Allen & 
Unwin Ltd., Ruskin House, 40 Museum St., 
London W.C.1). 1947. Pp. 179. Price 
16 sh. 

For fifteen hundred years, because of erosion, 
the burning of dung and the destruction of 
ancient irrigation systems, the land “wherein thou 
shalt eat bread without scarceness, thou shalt 
not lack anything of it’ has steadily deteriorat- 
ed. The causes leading to this deterioration 
and the efforts made by the Jewish immigrant 
community to restore once again the land to 
its original fertility so that it may sup- 
port a big population in happiness and 
at a high standard of living are discussed 
in this most readable book. The author who 
is a lecturer at the Hebrew University of 
Jerusalem has played no small part in this 
great task of rehabilitation of the soil. 

The book opens with an introduction in which 
the geology and relief, moisture conditions and 
climate of Palestine are briefly dealt with. The 
next chapter deals with soil formation in Palestine, 
in adetailed manner. The weathering process and 
particularly the role of colloidal silicic acid in soil 
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formation are discussed very impressively and 
the soils that occur in the arid, semi-arid, semi- 
humid and humid regions of Palestine are des- 
cribed very clearly. The formation of and 
theories on the evolution of ‘Tena Rossa’ are 
discussed and a very fine explanation involving 
the protective action of humours and colloidal 
silica on sesquioxide sols is put forward. . This 
delineation leads on logically to the next chap- 
ter wherein soil formation under the Mediter- 
ranean climate as compared that under other 
climates, as caused by the influence of the cli- 
mate and of the parent material the composi- 
tion of the clay fraction and base exchange and 
H-ion concentration, is discussed. Under Soils 
as related to agriculture, the main emphasis is 
on citrus growing soils and the effect of the 
composition of the irrigation water and drainage. 
Very often, this important question of proper 
drainage is neglected or lost sight of in our 
country in irrigation projects and the attendant 
evils of waterlogging and poor yields from land 
in spite of irrigation is further emphasized by 
a study of this chapter. 

After dealing briefly with manuring of 
citrus groves and soil erosion caused mainly by 
indiscriminate grazing and deforestation and 
wrong management, the great zionist coloniza- 
tion in Palestine is dealt with and the book 
ends up with a very interesting description of 
the Jordan Valley authority. Given time and 
favourable conditions, the Palestine soils, if 
managed in the way described by the author, 
are capable of supporting the large population 
of the new Jewish State. Important references 
are given at the end of each chapter. ‘This book 
will be of great interest not only to the soil 
scientists but also to all those who are engaged 
on similar problems of reclamation of deterio- 
rated lands required to settle the many displaced 
persons and those engaged in improving the 
agriculture of tropical and sub-tropical areas. 

N. G. C. 


Vitamin E. By K. E. Mason and 115 others. 
Editor: Roy Waldo Miner. Annals of the 
New York Academy of Sciences, Vol. 52, 
Art, 3. (Published by the Academy. New 
York), October 1949. Pp. 63-428. Price 4.50$. 
Vitamin E is unique in being the only vitamin 

to have commanded the attention of two inter- 

national conventions, the one in London in 1939 

and the other in New York in 1949. It is a 

happy coincidence that on the 25th anniversary 

of the christening of vitamin E by Sure, the 

New York Academy of Sciences have brought 

out this valuable monograph embodying the 

latest advances in the subject. Prior to 1939, 

information regarding this vitamin was some- 
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whrat scanty. The symposium organised by 
Sir Jack Drummond and Mr. A. L. Bacharach 
in 1939 under the auspices of the Nutrition 
Panel of the Society of Chemical Industry help - 
ed to crystallise the then existing state of know- 
ledge and indicated the possible lines of further 
investigations. Between then and now, a vast 
amount of literature has accumulated, not only 
regarding the functions and utility of this vita- 
min but also regarding its inter relationship 
with other vitamins and hormones in helping 
to promote the overall picture designated as 
optimum health. The fact that 116 authors, 
including names to conjure with in the field of 
vitamin E, figure in the monograph lends weight 
to the proceedings. The critical discussion that 
follows most papers is often extremely help- 
ful in gaining a more intimate knowledge of 
the subject. The 67 papers contributed to the 
Conference have been divided into the follow- 
ing five sections: Morphological lesions in vi- 
tamin E deficiency; Tocopherols and their esters 
in enzyme and tissue functions; Protective action 
of vitamin E in conditions of metabolic stress; 
Practical nutrition aspects of vitamin E; and 
vitamin E in clinical medicine. The papers read 
and discussed reveal the outstanding advances 
made recently in the field of vitamin E, parti- 
cularly its role in cellular chemistry in the pre- 
vention of auto-oxidation of unsaturated fats, and 
in clinical medicine. In spite of the many ad- 
vances in our knowledge, there is, as aptly 
described by Pappenheimer, “a distressing lack 
of precise information as to the role of vitamin 
E in human nutrition”. 

Research workers in the field of vitamin E 
will be profoundly grateful to the New York 
Academy of Sciences not only for sponsoring 
the Conference on vitamin E but also for this 
admirable publication embodying the contribu- 
tions and the discussions that ensued. The in- 
clusion of a Subject and Author Index would 
have greatly enhanced the usefulness of the 


publication. 
S. RANGANATHAN. 


Canning Practice and Control. By Osman Jones. 
(Chapman & Hall Ltd., London), 1949. Third 
Edition. Pp. xvi +322. Price. 36 sh. net. 
The third edition of this well-known work 

makes its appearance some 8 years after its 

predecessor, with Mr. T. W. Jones as joint 
author. This interval has witnessed significant 
developments both in the theory and practice 
of canning and has therefore necessitated sub- 
stantial revision in the presentation of the sub- 
ject matter. 

Designed primarily for use by the practical 

canner, the book presents the reader with a 
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selected body of factual and theoretical material. 
The general plan of the work remains as before. 
The manufacture of tin plate and the causes for 
corrosion and discoloration are now given in 
some detail. The analytical and microbiolo- 
gical sections outline revised methods for sampl- 
ing and examination. Cultural notes on 
principal food spoilage organisms are augment- 
ed and new culture media included. Practically 
every chapter has a_ useful, though limited 
bibliography, and there are many well-titled 
photographs of plant and equipment together 
with photomicrographs of certain spoilage or- 
ganisms, all on art paper inserted at intervais. 
The author has achieved a great measure of 
success in his selection of material which is 
backed by personal experience and aims to be 
of direct service to the canner rather than to 
serve as a treatise. Even attention is given to 
plant operations as to process controls, but it 
is more in respect of the latter that the bouk is 
of value to the cannery foreman, chemist and 
manager alike. Probably because a review on 
the nutritive value of canned foods is a little 
out of place with the theme of this book, there 
is evidence of a lack of care in bringing the 
material here up to date; there are no references 
to work later than 1936. That canned foods 
could be more nutritious than fresh foods seems 
an overstatement, and it is unfortunate that the 
growing volume of recent work in this field has 
been ignored; noteworthy among these has been 
the large-scale survey, begun in 1942, under 
the joint auspices of the National Canners As- 
sociation and the Can Maunfacturers Institute 
in the U.S., since published in many technical 
journals. The methods listed for vitamin assays 
are neither sufficient nor among the ‘newest’, 
and they need therefore to be rewritten in the 
light of present-day developmnts in procedure. 
There are quite a few errors which, happily, 
are only minor misprints. The book would un- 
doubtedly recommend itself to the practical 
canner—for whom it will be invaluable—as well 
as to everyone interested in the development 
and practice of the science of canninz. It should 
deserve the success of its previous editions. 
A. SREENIVASAN. 


Farming for Industry. By R. O Whyte. (Todd 
Publishnig Group Ltd., London W. 1), 1948. 
Pp. 160. Price 7 sh. 6d. 


This delightfully readable little volume re- 
presents a successful attempt at presenting a 
“panoramic picture of farming for industry”. 
As the author himself has confessed the subject 
matter covered by the book is so wide that each 
chapter deserves a book in itself. As an intro- 
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duction to this important subject, however, 
there are few which can excel this book. 

In the course of nine chapters which com- 
prises the volume, the author has entered a 
strong plea for a more efficient agronomical 
organisation for the production of technical 
crops in higher yields and at cheaper costs. In 
view of the ever-increasing pressure on land. 
it is imperative that a more intensive cultivation 
of Farm Crops should be carried out and that 
the bye-products, now running’ to waste, should 
be fully utilised for the producticn of chemicals 
and other useful products. 

The author has chosen either t> ignore or to 
make only a passing mention of many of the 
4ndustrial prodiucts derived from plantation 
crops or forest trees. We earnestly hope that 
the author will soon present his numerous 
readers a companion volume which would ir.- 
clude these equally important products, viz., lac, 
plantation rubber, tea. coffee, cocoa, essential 
oil like sandalwood oil, drugs, etc. 


A Bibliography of Dyeing and Printing. By 
L. G. Lawrie. (Chapman & Hall, London), 
1949, Pp. 143. 15 sh. net. 

The art of dyeing and printing of textiles was 
no doubt known to the ancient world; but unfor- 
tunately, the only records of sucn knowledge 
are a few archzological specimens. 

The author of the book under review has at- 
tempted to present most of the available in- 
formation on dyeing and printing from the 
fifteenth century onwards. 

In the first part, a complete list of books and 
pamphlets connected with the tinctorial art has 
been presented in an alphabetical order of the 
authors. In all, 816 works are mentioned. In 
the second part, the same information is pre- 
sented in chronological order, and in the third, 
a classified index is given. 

It is extremely interesting to note that the 
rapid increase in the number of books on the 
subject is closely linked with that period in 
which the coal tar dyestuff industry rapidly 
progressed. Since then, the rate of publication 
of new books appears to have remained approxi-: 
mately the same. 

Apart from a few minor misprints such as 
“dies” for “dyes” on page 137, line 15, the book 
is well printed and contains a large amount of 
information relating to the historical develop- 
ment of the art of dyeing and »rinting. It is 
felt that the book will be of considerable in- 
terest to those engaged in the stucly and prac- 
tice of the dyeing and the printing industries. 

G. M. Naar. 
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The Human Body and its Functions: An Ele- 
mentary Textbook oof Physiology. By 
C. H. Best and N. B. Taylor. (Revised Edi- 
tion), 1949. (Chapman & Hall, London.) Pp. 
xi+ 1-500. Price 18 sh. net. 

The revised edition of this well-known work, 
first published in 1932, is practically a new 
book because it has been largely rewritten and 
much new material added. Rapid advances 
have taken place in the field of human physio- 
logy during the past two decades and their ira- 
pact on modern life has created a great deal of 
popular interest; words like calories, vitamins, 
deficiency diseases, endocrines etc., appear al- 
most every day in print and there are not many 
reliable publications which the non-technical 
reader could consult with advantage. Unlike 
the Living Body by the same authors, address- 
ed to the serious student, this book is intended 
for the layman; the treatment, language and il- 
lustrations are all designed to meet this objec- 
tive. 

The material is arranged in ten parts, begin- 
ning with general principles dealt with in the 
first two chapters, giving an admirably clear 
exposition of the fundamental principles and 
the physico-chemical background of physioio- 
gical studies. The blood and tissue fluids, cir- 
culation of blood, physiology of breathing, 
digestion, nutrition, nervous system, sense 
organs, endocrine glands, reproduction, sex and 
heredity are dealt with in the forty-four chap- 
ters that follow, covering the usual ground of 
a course in physiology. The descriptive accounts 
are lucid and well illustrated with simple draw- 
ings (which are independently numbered with 
reference to each chapter) and a set of eight 
coloured plates. The emphasis on the physio- 
logical aspect has been kept right through the 
work without bringing in too many anatomical 
details. The information presented is in ost 
respects up to date taking into account the re- 
cent progress in each branch of study. Tech- 
nical terms are only spar:ngly introduced into 
the narrative and adequately explained. Topics 
of general interest like vitamins and heredity 
have received special attention. Whiie the 
general reader will find much infcrmation to 
interest him and satisfy his curiosity, the more 
specialized reader will discover in the work 
original methods of treatment in subjects like 
the working of the internal ear and the conduc- 
tion of nerve impulses. A most welcome fea- 
ture is a pronouncing glossary for technical 
terms. All these should certainly contribute 
to make this work deservedly popular. 
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A Chemistry of Plastics and High Polymers. 

By br. P. D. Ritchie. (Cleaver-Hume Press 

Ltd., London), 1949. Pp. vili+ 288. Price 

25 sh. 

All those interested in the rapidly deveioping 
field of higa polymers will welcome the publi- 
cation of tnis book. Dr. Ritchie's book, based 
primarily on his teaching experience, constitutes 
a concise but fairly comprehensive, informative 
and up-to-date discussion of the chemistry of 
high polymers. It is particularly useiui to 
students and those who want a quick but fair 
review of the subject. 

The first three chapters pertain to the basic 
concept and kinetics of polymerisation and are 
followed by a chapter on the chemistry of dif- 
ferent polymeric materials. The subsequent 
three chapters provide a fair discussion of the 
important polycondensates. The next five 
chapters are devoted to natural polymers, whicn 
is an important feature of the book. A brief 
mention is also made of the chemistry of dry- 
ing oils and silicones in the subsequent chapters. 
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The author has indicated that the book is 
written primarily for organic chemists but the 
inclusion of the manufacture, properties and 
applications of different polymeric materials 
would have been quite appropriate. The 
chapter on physical properties besides being 
limited has a very incoherent discussion. In 
spite of the limited scope of the book as point- 
ed out by the author, this single chapter should 
have been elaborated since the significance and 
clear understanding of the nature of macro- 
molecules is best elucidated by a study of their 
physical behaviour on which is based must of 
the present development. The inclusion of re- 
ferences to original literature would have been 
also useful. 

In spite of these shortcomings the book will 
find immense favour with students and quali- 
fied chemists who want to acquaint themselves 
with the subject. The book is well written and 
well produced. 


S. L. Kapur. 


SCIENCE NOTES AND NEWS 


A New Einstein Theory ? 


In a new edition of his famous work 
The Meaning of Relativity, to be pub- 
lished next month by the Princeton Uni- 
versity Press, Einstein will set forth what 
some of his friends say is the long-sought uni- 
fied field theory. The scientist himself has given 
no public hint of any such extraordinary de- 
velopment, but he is said to have told close 
associates at the Institute for Advanced Study 
that he regards the new theory as his greate.t 
achievement. He is reported to have given en- 
thusiastic blackboard explanations of his equa- 
tions, switching from English to German and 
back again in his excitement, to spelleound 
groups of his colleagues at recent informal con- 
ferences at the Institute. 

Einstein’s paper explaining his new work will 
appear as a modest 16-page appendix to his re- 
published book. If it is indeed a statement of 
a unified field theory, and if it can be confirm- 
ed by other workers, it will be the most im- 
portant event in theoretical physics in many 
years. 


International Meetings on Shellac and Mica 


The meetings of the two International Com- 
mittees on Shellac and Mica of the Internationa! 
Organisation for Standardisation called in 
New Delhi by the Indian Standards Institution 


(ISI) arrived at substantial agreement con- 
cerning standards of these commodities on the 
international plane. 

At these meetings, the countries represented 
included U.S.A., U.K., France, Belgium, 
Netherlands, Finland, Switzerland, Portugal and 
India. The International Organisation ‘for 
Standardisation (ISO) was also represented by 
Mr. Henry St. Leger, the General Secretary. 

The Shellac Committee, which met under the 
Chairmanship of Sardar Datar Singh, formulat- 
ed international draft recommendations for 
standardisation on three commercial varieties of 
Lac, namely, Seedlac, Shellac and Bleached Lac. 
Besides specifying the quality standards of the 
various grades of each product, the interna- 
tional specifications deal with standard methods 
of test for each physical and chemical charac- 
teristic which the various grades are expected 
to satisfy. 

The Mica Committee, which met under the 
Chairmanship of Shri Chandmull Rajgharia, 
arrived at substantial agreement on standards 
concerning grading and classification of Mica. 
Grading in the Mica trade concerns the sorting 
of Mica pieces according to their size, while 
classification implies visual quality determina- 
tion. All Mica is graded and classified accord- 
ing to methods accepted as standard in different 
parts of the world. -This International Com- 


‘mittee has now arrived at unification of these 
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methods applicable both to grading and classi- 
fication. 

While agreement has been reached on most 
of the points, a few differences still exist which 
have been referred to a Working Commission 
appointed by the International Committee. The 
Working Commission is expected to report its 
findings not later than the end of February 1950. 


Insect-Proof Packing 

The fight against food waste has been carried 
a stage further_in Britain with the develop- 
ment of insect-proof wrappings, as a result of 
research carried out by the Pest Infestation 
Laboratory. Just the material needed for the 
wrappings was found in soft cellulose wadding 
commonly used for wrapping radio valves and 
other delicate objects. When several layers cf 
this material impregnated with D.D.T. are 
used as wrappings, boring insects enter the 
deadly labyrinth where they wander about, 
until the insecticide kills them. A further ad- 
vantage of this wrapping is that it need not be 
sealed. With food, however, the wrapping is 
enclosed between sheets of paper to prevent 
the D.D.T. causing contamination. 


U.S. Scholarship for Indian Students 

Messrs. Joseph E. Seagram & Sons, Louisville, 
Kentucky, U.S.A., have offered one scholar- 
ship to a student from India in their Interna- 
tional Fellowship Programme beginning from 
September 1, 1950. 

The scholarship runs for a period of one 
year from the date of arrival, during which 
time the scholar will receive a weekly subsis- 


tence allowance of $52-00. The student must 
pay for his transport to and from the U.S.A. 
The age of the candidates should preferably be 
30 years or under. 


Through this programme young scientists 
from all parts of the world are given an oppor- 
tunity to study, observe and do research in the 
fields of industrial fermentation and distillation, 
that is, the production of power (ethyl) alcohol. 
Modern industrial methods, machinery and pro- 
cesses are studied in the Seagram plart at 
Louvisville, Kentucky, under the guidance of 
competent instructors and research technicians. 
The applications on the prescribed form should 
be sent direct to the First Secretary, Embassy 
of India in the U.S.A., Education Depart- 
ment, 2107, Massachusetts Avenue, Washington, 
D.C., by March 15, 1950. 


Full particulars of the award and copies of 
the application form have been circulated by 
the Ministry of Education, Government of India, 
to Vice-Chancellors of all Universities in India 
and various technical institutions. Intending 
candidates may obtain the same from the Uni- 
versity or the institution concerned. 


Entomological Society of India 


Officers and Council for 1950:—President: 
Dr. H. S. Pruthi; Vice-Presidents: Dr. N. C. 
Chatterjee, Shri M. C. Cherian, Dr. E. S. 
Narayan, Dr. D. R. Mehta; Chief Editor: 
Shri Y. Ramachandra Rao; Councillors: 
Dr. D. D. Mukherjee, Mr. Ramachandran; 
General Secretary: Dr. S. Pradhan. 


FORTHCOMING INTERNATIONAL CONFERENCES 


Date Subject Organisers Location 
May 1-25, 1950 .. U.N.E.S.C.O. General Con- UNESCO Florence 
ference (5th Session) 
June 1950 .. Physics in Chemistry and in oe Berne 
Industry 
June 29-July 8 ... High Tension Conference Internatioual Conference on Large Electrical Paris 
Systems (C.I.G.R.E.) Secretary, British 
National Committee, C.I.G.R.E., Thorncroft 
Manor, Dorking Road, Leatherhead Surrey 
July 17-21 -- 16th International Confer- Royal College of Surgeons. Secretary, Frank London 
ence of Ophthalmology W. Law, 45, Lincoln’s Inn, W.C. 2 
July 17-26 .. International Meeting for Hon. Sec., Prof. L.C. Martin, Imperial London 
Optical Science Collége, Exhibition Road, S. W. 7 
July 25-28 . International Anatomical Secretary, Miss A. M. Maynall, Dept. of Oxford 


Congress 


Human Anatomy, Univ, Museum 
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